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SURFACE WATER SUPPLY OF THE LOWER MISSIS-
| SIPPI RIVER BASIN, 1922

AUTHORIZATION AND SCOPE OF WORK

ThJ.S volume is one of a series of 14 reports presentmg results of
measurements of flow made on streams in the United States during
the year ending September 30, 1922.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in

_the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geolog-
ical Survey and the classification of public lands and examination of the geologjcal
structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry. civil bills passed by Congress have
carried the following item and. appropriations:

For gaging the streams and determining the water supply of the United States,
and for. the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 18961923

1895 e $12, 500. 00
1896, . o e 20, 000. 00
1897 to 1900, inelusive___ - . __ e 50, 000. 00
1901 to 1902, inclusive___ 100, 000. 00
1903 to 1906, inclusive___ _________________________ 200, 000. 00
1907 e 150, 000. 00
1908 to 1910, inclusive. . _ .l 100, 000. 00
1911 to 1917, inclusive___ __ _____ .. 150, 000. 00
1918 e 175, 000. 00
1919 e 148, 244. 10
1920 e 175, 000. 00
1921 to 1928, inclusive_____ . 180, 000. 00

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera~
tion of the second kind is acknowledged on page 9.

Measurements of stream flow have been made at about 5,480 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1922, 1,540 gaging stations were being

1
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maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
clpﬂ;atlon, evaporation, storage reservoirs, river profiles, and ter,
power in many sections of the country and will be. made avaﬂam in’
water-supply papers from time to time.

* DEFINITION OF TERMS

The volume of water ﬂowmg in a stream—the “run—off ” or “dis- -
charge”—is expressed in various terms, each of which has becore
associated with a certain class of work. These terms may be divided:
into two groups—(1) those that represent a rate of flow, g8 second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in inches, acre-feet, and millions of cubic. feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, and acre-feét. They
may be defined as follows: v

“Second-feet’” is an abbreviation for ‘“cubic feet per:second.”
A second-foot is the rate of discharge of water flowing in' a channel'
of rectangular cross section 1 foot wide and 1 foot deep at an average -
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed :

“‘Second-feet per square mile” is the average number of cublc feet
of water flowing per second from each square mile of area drained,’
on the assumption that the run-off is distributed uniformly both as
regards time and area.-

“Run-off in inches” is the depth to Whlch an area would be eovered
if all the water flowing from it in a given period were uniformly
distributed on the surface. It is used for comparing run-off with
rainfall, which is usually expressed in inches.

An « acre-foot,” equivalent to 43,560 cubic feet; is the quantlty
required to cover an acre to the depth of 1 foot.- The term is com-
monly used in connection with storage for irrigation. S

The following terms not in common use are here defined:

“Stage-discharge relation”’; an abbreviation for the term “relation
of gage height to discharge.” ‘
~ “Control”; a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation::
at the gage. It should be noted that the control may not be the same
section or sections at all sta,ges

The “point of zero flow” for a gagmg station is that point on the -
gage—the gage height—at which water ceases to flow over the control.
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RS EXPLANA’I‘ION OF DATA -

The data presented in this report cover the year begmnmg October
1, 1921, and ending September 30, 1922. At the beginning of
Janua.ry in most parts of the United States much of the preclpltatmn
in the. precedmg three months is stored as ground water, in the form
_ of snow or ice, or in ponds, lakes, and swamps, and this stored water
_passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
~run-off is poss1bly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.

. Thae base data collected at gaging stations consists of records of
stage, measurements of discharge, and general information used to
' supplement the gage heights and discharge measurements in deter-
mining the daily flow.. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
~‘pives & contiiuous record of the fluctuations. Measurements of ‘dis-
. charge are made with a current meter. (See Pls. I, II.) The general
. methods are outlined in standard textbooks on the measurement of
. river dlscharge
From the discharge ‘measurements rating tables are prepared that

give the discharge for any stage. The application of the daily gage
_height to these rating tables, gives the daily discharge from which
_ the monthly and yearly mean dlscharge is determined.
... The data presented for each gaging station in the area covered by
' thls report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
_the stream, and a table of monthly and yearly discharge and run-off.
" If the base data are insufficient to determine the daily discharge,
tables giving ‘daily gage heights and results of discharge measure-
""ments are published.
Thé description of the station gives, in addition to statements
. regarding location and equipment, information in regard to any con-
_ ditions that may affect the permanence of the stage—dlseharge rela-
tlon covering such subjects as the occurrence of ice, the use of the
stream for Tog dnvmg, shifting of control, and the cause and effect
. of backwater; it gives also information as to diversions that decrease
“'the flow at the gage, artificial ‘regulation, maximum and minimum
* recorded stages, and the accuracy of the records. '
The table of daily discharge gives, in general, the dlscharge in
_ second-feet. corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuations the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
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day. If such stations are equipped with water-stage recorders the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ‘“ Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
" indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean” is
the average flow in cubic feet for each second during the month.
~ On this average flow, computations recorded in the remaining col-
umns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding (1) the permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5)
methods of applying daily gage heights to the rating table to obtain
the daily discharge.! '

For the rating tables ‘“well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘“fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. "“Second-feet per square mile”
and “run-off in inches” are therefore not computed if such errors

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C.,
Accuracy of stream-flow data: U. 8. Geol. Survey Water Supply Paper 400, pp. 53-59, 1916,
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appear probable. The’ computatmns are’ ‘also omitted for- statmns
on streams draining areas’ in which- ‘the “annual tainfall is- less

than 20 inches. All figures represenf,mg “gecond-feet per squaref

mile” and “run-off in inches” published in earliér Teports by the

~

Survey should be used with caution because of posmble mherent buif ‘

unknown sources of error.

Many gaging stations on streams in’ the irrigated seetions: of the

United States are loéatéd above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further dévelopment, as pnor appropriations ‘below the

stations must first be satisfied. To give an-ided of the amount of :

prior appropriations, a paragraph on diversions is presented in each

station” description. Wkhere values are given thesé: can not“be con- -

sidered exact but as being the best information ‘awailable.. ..

The table of monthly discharge gives only & genéral idea of the
flow at the station and should not be used for éther than preliminary
estimates; the tables of daily discharge allow more detailed’ studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may: be expented to throw
new light on data previously pﬂbhshed

PUBLICATIONS :

Invosngatlon of water resources by the United States Geologlcal
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that ﬂow, but
it has comprised also investigation of such closely allied subje¢ts as
irrigation, water storage, water powers; ground waters, and quality of
waters. Most of the results of these mvesmga,nons have beén pub-
lished in the series of water-supply papers, but some have appea.red in
the monographs, bulletins, professional papers, and annual reports.

The results of stream-fow measurements -are nOw publishéd an-
nually in 12 parts, each part covering an ares whose boundsmes
coincide with natural dramage features as’ mdlcated below

Part I North Atlantic, slope basins.
II. South Atlantic slope and eastern’ Gulf of Mexico basirs.
III. Ohio River basin.
IV. St. Lawrence River basin., . | Pee oL
V. Upper Mississippi River and Hudson Ba,y basms
VI. Missouri River basin.
VII. Lower Mississippi River basin,
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California.
XI1. North Pacific slope basins in three parts:
A, Pacific slope basins in Washington and upper Columbia River basin.
B, Snake River basin.
C, Lower Columbia River basin and Pacific slope basins in Oregon.
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Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.

1. Copies may be obtained free of charge by applying to the
Director of .the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will, on application, furnish lists giving prices. .

.3. Sets of the reports may be consulted in the libraries of the
principal cities.of the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 704 Journal Building.
Trenton, N. J., Statehouse,
Asheville, N. C., 316 Jackson Building.
Chattanooga, Tenn., 37 Municipal Building.
Columbus, Ohio, Brown Hall, Ohio State University.
Chieago, Ill., 940 Transportation Building. .
Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, Highway Commission Building.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.
Helena, Mont., 45-46 Federal Building.
 Denver, Colo., 403 Post Office Building.
Salt Lake City, Utah, 313 Federal Building.
.Idaho Fall, Idaho, 228 Federal Building.
Boise, Idaho, Federal Building.
Tacoma, Wash., 406 Federal Building.
_ Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 328 Customhouse.
Los Angeles, Calif., 600 Federal Building.
Tuecson, Ariz., 210 Agricultural Building, University of Arizona.
,. Austin, Tex., State Capitol.
Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States Geological Survey, Washing-
ton, D. C.

Stream-flow records have been obtained at about 5,480 points in
the United States, and the data obtained have been published in the
reports tabulated below:
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Stream-flow data in reports of the United States Geological Survey
[A=Annual Report; B=Bulletin; W=Water-Supply Paper]

Report Charaeter of data ' Year
10th A, pt. 2..__..__| Descriptive information only..___ . . oo
1th A, pt.2._______ Monthly discharge and descriptive information_ . ... ... ... 1884 to " Sept.
12th A, pt. 2. -----do. R 188400]11!1030,
13th A, pt. 3_.____..| Mean discharge in second-feet._...... 18813.9? Dec. 31,
4th A, pt. 2 ... Monthly discharge (long-time records, 1871 to 1893) ___.__..._.. —— 188889t30 Dec. 31,

Descriptions, measurements, gage heights, and ratings. ... 1893 and -18%4.
Descriptive information only._ ..
Descriptions, measurements, gage heights, ratings, and monthly | 1895.
disc] e (also many data covering earlier years),
Gage heights (also gage heights for earlier years)..____________..._.. 1806. .
nptlons measurements, ratings, and monthly discharge (also | 1895 and 1898,
slm r data for some earher years). - .
Desalptxons, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
Junction with Kansas.
Description, measurements, and gage hel%hts western Missxss:ppi 1897.
gg& below junction of Mlssmm and Platte, and western United

Descriptions, measurements, ratings, and monthly discharge (also | 1897.
some long-time records.)
Measuremerits, ratings, and-gage heights, eastern United States, | 1898,
eastern Mississippi River, and Missouri River. -
Measurements, tmgs, and gage heights, Arkansas River and | 1898,
western United States.
Monthly discharge (also for many earlier years)....eeeeemceomeoca-
Descriptions, measurements, gage heights, and ratings.
Monthly discharge.__._....... .
Descriptions, measurements, gage heights, add ratings______.____.
Monthl discharge.
ptions, measuremenes, gage helghts ,andratings......_._....
....... Monﬂﬂy discharge.
Complete data

B
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1 %0 534..___.._
1to 564...._._.
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The records at the most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119. . -~

The following table gives, by years and drainage basins, the num-
bers of papers on surface-water supply published from 1899 to
1922. The data for any particular station will be found in. the
reports covering the years during which- the station was maintained.
For example, data for Machias River at Whitneyville, Maine, 1903 to
1921, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501, and 521, which
contain records for the New England streams from 1903 to 1921.
Results of miscellaneous measurements are published by dralimge
basins.
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DIVISION OF WORK ° 9-

COOPERATION

In Missouri the work has been carriéd on in cooperation with the
State Geological Survey, through’ H. A. Buehler, State geologist.
The United States Weather Bureau:cooperated in the maintenance
of the station on Bourbeuse River- at Union, Mo.- The Little River
Drainage District cooperated in' the maintenance of the stations on
Castor and Whitewater rivers and on the three Little River ditches
at Kirk. The Western Tie & Timber Co., of St. Louis, paid the
gage reader’s salary for the station on Current River near Eminence,
Mo. The Dixie Power Co. paid the gage reader for the North Fork
of White River near Tecumseh. The Caddo River Power & Irriga-
tion Co.; Little Rock, Ark., cooperated in the installation and opera-
tion of stations on Ouachita River in Arkansas. '

In Colorado the United States Forest Service furnished- the services
of a hydrographer during a part of the winter.

In Kansas the work was doné in cooperation with the Kansas
Water. Commission, Gov. H. A. Allen, chairman; H. A. ‘Ric‘;e,‘ secre-
tary; and H. B. Walker. The station on Arkansas River .at.Garden
Cl(:y was maintained in cooperation with the State irrigation com-
missioner, George S. Knapp, and with Finney County through Ben
Allen, county engineer. The city of Wichita through P. L. Brock-
way, city engineer, cooperated in operation of the station on Arkansas
River near Wichita. The Kansas Gas & Electric.Co., through E.. C.
Curtis,” engineer, cooperated in operation of stations on Arkansas
River and the diversion canal (at Arkansas City), Little Arkansas
River, Walnut River, Verdigris Rlver, and Neosho River (near
Pamons) \

PIVISION OF »WORK

Data for stations in Missouri and Arkansas were collected and
prepared for publication under the direction of E. L. Williams, dis-
trict engineer, assisted by Reginald Waldo, V. L. Austin, W. R.
Denison, H. E. Zoller, and Miss Jean I. McCaw

Data for stations in Colorado were collected and prepared for
publication under the direction of Robert Follansbee, district engi-
neer, assisted by P.V. Hodges, M. B. Arthur, T. J. Watkins, and Miss
Florence M. Hall.

Data for stations in Kansas were collected and prepared for pub-
lication under the direction of E. L. Williams, district engineer,”
assisted by H. B. Kinnison, W. R. Denison, Reginald Waldo, G. H.
Barger, and Miss Maude A. Ten Eyck.

The manuscript was reviewed and assembled by B. J. Peterson.
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GAGING-STATION RECORDS
MERAMEC RIVER BASIN
MERAMEC RIVER NEAR SULLIVAN, MO.

LocatioN.—In N. 34 SW. 1 sec. 35, T. 40 N., R. 2 W., at Sappington highway
bridge, 314 miles below Brazil Creek, 414 miles below Thickety Creek, and
6 miles southeast of Sullivan, Franklin County,

DRrAINAGE AREA.—1,550 square miles (measured on topographic and soil survey
maps).

RECORDS AVAILABLE.—September 9, 1921, to September 30, 1922.

Gage.—Chain gage bolted to upstream side of highway bridge; read by John V.
Sappington.

DiscHARGE MEASUREMENTS.—Made from downstream side of hlghway bridge or
by wading. ‘

CHANNEL AND coNTROL.—Bed composed of silt, gravel, and rock; clean and
fairly permanent. Control is a bar of gravel and boulders 400 feet below
the gage; fairly permanent. Small trees and brush grow on high parts of
the bar.

EXTREMES OF DISCHARGE.—Mazimum stage recorded during the period of rec-
ords, 16.80 feet at 6.35 p. m. April 17 (discharge, 14,800 second-feet); mini-
mum stage, 1.58 feet, at 10.40 a. m. August 14 (discharge, 273 second-feet).
The flood of August, 1915, reached a stage of about 30.7 feet, determined by

.leveling on somewhat indefinite flood marks.

Ioe.—Stage-discharge relation never seriously affected by ice.

ReeuraTioN.—Natural regulation through large springs.

Accuracy.—Stage-discharge relation changed during the high water on April 18;
not affected by ice. Rating curves used before and after the change fairly
well defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table.  Records good.

Discharge measurements of Meramec River near Sullivan, Mo., for the period Sep-
tember 9, 1921, to September 30, 1922

, v

. — G Dis- - Gage | Dis-
Date Made by | hotght | charge {| Dste Made by height | charge
1921 Feet | Sec.-ft. 1922 Feet | Sec.-ft.
Sept. 9 | E. L. Williams___.__.__ 2.18 399 || Mar. 15| V. L Ausl:m ........... 11.88 8,400
Oct. 4 Regmald Waldo_ ... .. 6.43 2,990 [} Apr. 7 |.....do. . .. 7.44 3, 650
Dec.: 21 |.i...doo 27]. 601 20 Reginald Waldo.__._.. 8,07 4,190
May 8 | Austin and Williams...| 4.68 1,810
July 10 | Denison and Zoller..... 2.24 4€8
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Daily discharge, in second-feet, of Meramec River near Sullivan, Mo. for the peﬂod
September 9, 1921, to September 30, 1922 ...

3

Day Bept. | Oct. | Nov, | Dec. | Jan. | Feb. { Mar. | Apr. | May: . June | July } Aug. | Sept.
405 960 | 860 500 | -860 {12,800 | 3,080 | 630} V20| 392 | &85
375 | 1,350 | 810 | 1,010 760|855 | 2570 | €30 |1.560 | 376 | 630
375 (3,720 760 | 1,230 715 4,530 | 2,220 | 585 {1,800 | 360 | 500
345 | 2,760 | 760 | 1,010.| 715 | 3,320.| 2,040 | 585 [1,080 % 132
345 | 2,140 | 810| 010} 810 | 3,660 | 1,860 | 585 | 820 2
345 1,860 { 860 | 810 1,120 (3,640 [2,]00 | 540 | 675] 845 | 426
345 11,600 ] 760 715] 1,230 { 3,640 [ 2,100 | 540 {° 5851 345} 302
345 | 1,350 | 715| 630 | 1,180 | 3,000 | 1,800 | 540 | 540 | 330 | 376
37511,120| 670 | 500 | 1,120 | 3,880 | 1,560 | 540 | 500 | 330 | 360
345 1,010} 670 | 590 ) 3,540 | 5100.| 1,440 | 540 | 462 339 | 675
375| 960| 630 550 | 2,360 {8,796 | 1,380 | 540 | 500 | 330 | 585
345| 010 | 630 2,140 | 7,350 | 1,260 | 820 | 4627 317 | 540
345| 810) 590 | 510] 1,800 | 4,360 | 1,140 1,200 | 462 | 278 | 462
345 | 760 | 550.| 470 | 4,530 | 5,850 | 1,080 | .020-| 462 | 278 |. 426
35| 715 470 { 8,790 | 6,180 | 1,020 | ‘675 | 426 | 201 | 376

7,590 | 5,520 | 970 | 585 426 317 | 360
3,320 (12,000 | 1,020 | 540 { 426 { ‘33 | 317
3,760 |13,800 1 970 | 500 | 720 |-330 | 360
2,280 (8,790 | 920| 500 585 317 | 360
4,200 | 4,120 | 870 | 462'| 500 | 317 | 345
4,040 | 3,240 | 820 | 462 500 (. 360 | 345
2760 | 2,640 | 820 | 462 ) 462 2,100 | 345
2,140 | 2,200 | 820 | 4621 630 1,620 | 345
2000 | 2100 820| 4261 426 | 920 345
2,520 (2,040 | 770 426 426 585 | 330
3,800 1,980 | . 770 | 426 | 426 | 540 330
7,500 | 2,100 | 770 | 462 | 462 | 376 | 330
74,900 | 7,590 | 720 | 500] 462 | 392 330
3,880 | 9,030 | 675 | 540 | 462 | 376 | 330
5850 | 4,280 | 675| 540 462 | 376 | 330
12, 800 630 |.. 392.| 426 |-.....

Monthly discharge of Meramec River near Sullivan, Mo., for the period September 9,
1921, to September 30, 1922

[Drainage area, 1,550 séu}am miles]

Discharge in second-feet.
7 i Run-off
] Month. Per square | 10 Inches.
Maximum.| Minimum.| Mean. mile.
1921 o
September 9-30. 1,860 375 1,040 .6:671 0:55
1921-22 . PR
October. .. 3, 000 375 733 . 473 .55
10, 500 345 1, 550 1.00 L12
4, 800 590 1,410 . 910 105
860 435 581 . 375 .43
1,470 435 731 . 472 .49
12, 800 715 3,290 2.12 24
13, 800 1, 980 5, 540 3.57 3.98
3,080 630 1,280 . .95
1, 200 426 572 . 369 .41
1, 800 392 607 . 392 .45
2,100 278 474 . 306 .35
675 317 412 . 266 .30
The year. - 13, 800 278 1,430 .92 12 52
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MERAMEC RIVER NEAR EUREKA, MO.

LOCATION —In SE. 14 sec. 32, T. 44 N, R. 4 E,, at Votaw Ford hlghwa,y bridge
on Eureka-Valley Park road, one—fourth mlle below Antire Creek, 134 miles
above St. Louis-San Francisco Railway bridge; 2 miles east of Eureka,
St. Louis County, and 3 miles below Big River.

DRAINAGE AREA.—3,800 square miles (revised; measured on topographic and
sml survey maps.)

REcorps AVAILABLE.—August 26, 1903, to July 21, 1906‘ October 6, 1921, to
September 30, 1922.

GaeE.—Chain gage bolted to handrail on downstream side of bridge; read by
J. W. Paul,- Datum of. present gage not the same as that used 1903-1906.

DISCHARGE MEASUREMENTs.—Made from- downstream side of highway bridge
or by wading. Flood measurements are made from railroad bridge 114 miles
below gage.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders. Control
is a short section of river just below gage; fairly permanent.

EXTREMES OF DISCEARGE.—Maximum stage recorded during the year, 24.45
feet at 10.30 a. m. April 19 (discharge, 38,600 second-feet); minimum stage,
0.60 foot at 5 p. m. September 28 (discharge, 320 second-feet).

The flood of August 22, 1915, reached a stage of 38.8 feet, and the ﬂood
of February 1, 1916, a stage of 35.6 feet, determined by levels on high-

: water marks.

Ice.—Stage-discharge relation never seriously affected by ice.

RraUuLaTION.—Some natural regulation due to springs.

Accuracy.—Stage-discharge relation fairly permanent; not affected by ice.
Rating curve fairly well defined between 600 and 30,000 second-feet;
exterided beyond these limits. Gage read to hundredths twice daily.
Daily discharge ascertained by applying -mean daily gage height to rating
table. Records good except those below 500 second-feet.

Discharge measurements of Meramec River near Eureka, Mo., during the year

ending September 30, 1922 ,

N Gage Dis- - Gage | Dis-
Date Made by— height | charge Date Made by- height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 5 | Waldoand Williams__..| 6.34 6,280 1|-Apr. 14 | Reginald Waldo._..____ 11.64 | 15,000
6 | Reginald Waldo_...____ 4.35 3,620 21 |....- (3 L Y, 9,50 | 10,100
Dec. 22 [ odOaem oo 2,20 1,420.|| May 9 | E. L. Williams_.._._._. 4.73 3,980
Mar. 17 | V. L. Austin.__________ 13.19 | 18,600 || July 12 | Denison and Zoller---.- 1.46 787
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Daily discharge, in second-feet, of Meramec River near Eureka, Mo., for the year

ending September 30, 1922

[

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
2,810 12,070 1,770 | 2,170 26,0001 9,100 | 1,180 880 610 525
3,010 | 1,870 | 4,470 | 2,270 ( 28,700 | 6,030 | 1,180 | 1,310 640 580
4,240 | 1,870} 5,790 | 1,970 ) 12,700 | 5,550 | 1,180 § 1,400 ] 580 { 1,580
6,150 1 1,770 | 4,830} 1,970 | 13,700 | 4,350 | 1,080 | 2,270 550 845
6,280 | 1,870 | 3,470 | 2,070 | 16,700 | 8,910 | 1,040 | 1,670 | 580 880
5,310 | 1,770 { 3,580 | 2,370 500 | 3,910 | 960 | 1,490 | 550 845
4,020 | 2,270 | 2,480{ 2.700 | 8,500 | 5,070 920 | 1,400 550 705
3,580 1 1,970 } 2,370 | 2,370 | 12,100 | 5,790 | 1,220 | 1,180 | 525 640
3,140 | 1,670 2,070 14,500 | 4,350 1 1,220 | 1,040 | 580 640
2,500 | 1,970 | 1,870 | 2,810 | 15,400 | 3,360 | 1,400 | 1,000 | 610 705
2,37011,870 11,770 | 2,810} 16,800 | 2,920 | 1,040 920 640 920
2,170 | 1,670 ) 1,770 | 3,910 ) 19,000 | 2,590 | 1,080 | 1,130 | 580 960
1,970 | 1,770 | 1,580 | 6, 15,200 | 2,170 [ 1,180 | 1,130 | 580 775
1,770 | 1,670 | 1,580 | 14,500 | 15,000 | 2,070 | 1,310 | 1,080 | 475 740
1,670 | 1,670 | 1,400 | 15,400 | 17,900 | 2,070 | 1,180 | 810 | 428 670
1,670 | 1,580 { 1,310 | 18,400 | 17,200 { 2,070 | 1,080 670 500 640
1,490 | 1,580 | 1.310 | 16,600 | 26, 1,870 [ 1,000 | 610| 450 550
1,400 1 1,400 | 1,400 1 8,200 { 31,900 | 1,970 920 640 475 550
1,400 | 1,490 { 1,310 | 6,410 | 38,400 | 1,870 845 | 1,400 450 550
1,400 | 1,490 } 1,310 | 6,540 | 29,800 | 1,580 } 1,130 670 428 525
1,400 | 1,490 | 1,310 060 | 10,400 { 1,670 | 1,180 880 428 500
1,400 | 1,310 1,220 | 6,670 | 6,670 ] 1,580 | 1,220 740 450 475
1,400 | 2,170 | 1,310 | 5,670 | 5,310 | 1,400 810 880 | 1,180 475
4,130 | 2,920 | 1,670 | 4,500 | 4,830 | 1,400 | 880| 775} 2070 500

10,100 | 2,070 | 2,480 | 4,130 | 4,710 1,490 525 740 | 2,270 428
9,580 | 2,070 | 2,810 | 7,640 | 4,350 1,400 810} 610 1,400 450
59101 20703,140 ] 8350 4,590 1,400 ) 1,130 640 { 1,040 382
3,800} 1,580 | 2,590 | 17,200 | 10,100 | 1,400 | 580 | 640 340
3,360 | 1,490 11,400 | 16,400 [ 1,490 | 6401 640 740 382
2,700 | 1,580 11,900 | 16,800 | 1,400 705 640 740 428
2,370 | 1,490 19, 400 1,310 | ... 640 640 |.._.__.

Monthly discharge of Meramec River near Eureka, Mo., for the year ending Sep-
tember 30, 1922

[Drainage area, 3,800 square miles}]

Discharge in second-feet
Month * Per Run-off
Maximum | Minimum | Mean square | i inches
mile

October 6~31____ ] 3, 680 580 1,200 0.316 0.31
23, 200 610 3,830 101 1.13
........ 10, 100 1,400 3, 400 . 895 1.03
2,920 1,490 1,790 471 .54
8, 790 1,220 2,280 . 600 .62
19, 400 1,970 7,320 1.93 2,22
38, 400 4,350 15, 400 4.05 4,52
9,100 1,310 2, 860 L7538 .87
.............. 1, 400 5256 1,020 . 268 .30
2,270 610 985 . 259 .30
August 2,270 « 428 729 .192 22
Septem! 1,580 382 640 .168 .19

18569°—25t—wsp 547T——2
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MERAMEC SPBING NEAR 8T. JAMES, MO\

Location.—In SE. 14 sec. 1, T. 37 N R. 6 W 30 feet above log bridge, 600 feet
below outlet of spring, 1 mile above mouth of spring branch and 6 miles
southeast of St. James, Phelps County.

DrAINAGE AREA.—Not measured.

RECORDs AVAILABLE.—March 1, 1903, to July 21 1908,2 and November 11, 1921,
to September 30, 1922.

Gage.—Vertical staff gage in two sections fastened to overhangmg oak tree on
right bank about 100 feet downstream from gage used from 1903 to 1906 and
set at different datum; read by F. E. Beezley.

DiscHARGE MEASUREMENTS.—Made from log bridge or by wading.

CHANNEL AND cONTRoL.—Bed composed of coarse gravel; small growth of
aquatic plants in channel. Control is a coarse gravel bar 200 feet below
gage; clean and practically permanent. Stage-discharge relation affected
by backwater from Meramec River during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period November
11, 1921, to September 30, 1922, 2.08 feet at 9 a. m: April 1 (affected by back-~
water from Meramec River); maximum discharge, 406 second-feet April 17;
minimum discharge, 85 second-feet September 27-30.

1903-1906: Maximum discharge uncertain owing to backwater from
Meramec River; minimum discharge, 73 stcond-feet during large part of
January and February, 1904.

Accuracy.—Stage-discharge relation changed May 14 whea the log bridge below
gage fell into water; not affected by ice but affected by backwater from
Meramee River whenever river is more than.about 6 feet above low-water
stage. Rating curves well defined. Gage read to hundredths once daily
except Sundays. Daily discharge ascertained by applying daily gage height
torating table. Records good except for periods of backwater from Meramec
River.

Discharge measurements of Meramec Spring near St. James, Mo., during the year
ending September 30, 1922

. Gage Dis- - Gage | Dis-
Date Made by height | charge || D3te Made by height | charge
~ -
Feet Sec ﬂ Feet | Sec-ft.
Nov. 11 | Reginald Waldo.._...._ 1.4 9.9 || May 25 | E. L, Williams__........ 1.37 146
Mar. 7| E. L. Williams_...__... 1.33 163 July 10 | Denison and Zoller._._| 127 116
May 6| Austin and Williams___| 1.43 235 Aug. 12| W. R. Denison_.__..... 1.20 93.1

1 Called Meramec Spring near Meramec, Mo., in Water-Supply Papers 99, 131, 173, and 209. High dis-
charges given in those reports are probably much too large, as no allowance was made for backwster from
Meramec River.
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Daily discharge, in second-fest; of Meramec Spring near St: James, Mo., for the year
ending Seplember 30, 1922

Day Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |‘Sept.

s42| 18| 18| 870 26| 124| 137] 102 120
e137| 152 12| 361| 250 122| ol44{ 102 114
13| 1| wus| 3m2| 28| 122| 12| 102| e112
10| 136 26| 317| 200| «120| elte] 102{ <169
IR 218 . 152| e131| o147 | 300| 203| 17| 12| 102 107
[ TR 206 18| 12 e8| 352t 17| ‘14| 12| 102 104 -
188| 138(  118] 168} .317| =190| 14| 122{ 102 100
74| 136 116 15| ‘283 182 22| 117 102 100
13| 133| 16| 146|.e202| 180| 12| o116 102 97
185 130 ‘ue| 24 30| 17| 120] ud| 102 100
eug| 180| 13| e221| 352| 68| e121| m2| 100 114
M| 123 e10] e207| 317] 166 =122| <110 100 110
18| 120 106| 194{ 300| 60| 122| ol09| <98 104
133] 120| 106| 317| 30| els6| 17| <108 97 102
128{ o116 103| 33| 38| 152| 14| 107 95 100
126 us| 00| 17| e39r| " 152| 114 104 95
12| 10| 0| 20} 406 152| uz| 104 95 «98
al6| 18| 100| 24| 38| 12| sm2| 17| 100 95
128(. 13| .=100| 22| 33| 47| 12 10| . 100 92
16| 10| 100 218| 283] 142 110] 107 elo4 90
1200 08| 98| 22| 26| 11| 07| 104| 207 90
120] «106| 133] 200| 2181 140] 107 104| 110 90
126| 103] 188 18| e215| 13| 107| =106 120 90
234| 10| 197 12| 22| 17| 104 107 114 <%0
a216| 3001 77| -218|  206| 134] elo7| e110| 112 %0
197 13| =163| e285| 203| 13| 0] 12| 1o 87
7| 18| 19| 352| 200( 132 122 14| .s108 85
66 00| 136| 37| 370 e131| 120| 14| 102| | 8
15| eloof.__o..| ~283| 37| 10| 17| 12| 100 85
149 | 100 331 o202 elm| 122| .107 % 85

a (Gage not read; dischiige interpolated.
NoTteE.—Backwater from Meramee River Mar. 31, Apr. 1 and 2; discharge estimated.

Monthly discharge of Meramec Spring near St. James, Mo., for the year ending
September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

283 120 167 10, 300
152 100 119 - 7,320
197 227 7,050
352 11 225 13, 800
406 309 18, 400
266 127 164 10, 100
124 104 116

152 104 115 7,070
120 95 103 6, 336
120 85 98.0 5,830
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BOURBEUSE RIVER AT URION, MO. -

Locarion.—In SW. }{ sec. 26, T. 43 N., R. 1 W., at highway bridge on St
Clair-Union road, 800 feet above Flat Creek, 1 mile east of Union, Franklin
County, 4 miles below Hamilton Creek, and 7 miles above Birch Creek.

DRAINAGE AREA.—767 square miles (measured on topographic maps and map of
Missouri).

RECORDS AVAILABLE.—June 7, 1921, to September 30, 1922. The United_States
Weather Bureau has records of stage since October 19, 1916.

Gage.—Chain gage on downstream side of highway bridge; read by William J.
Keller. Prior to September 24, 1921, a vertical staff gage on left bank 150
feet upstream, set to same datum. Sea-level elevation of zero of gage,
491.9 feet, as reported by the United States Weather Bureau.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of clay and coarse gravel. Control is
coarse gravel bar 800 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 14.70
feet at 4 p. m. April 2 (discharge, 14,600 second-feet); minimum stage, 0.84
foot September 29 and 30 (discharge, 42 second-feet).

1921-1922: Maximum and minimum discharge occurred in 1922 as given
above.

The United States Weather Bureau reports a maximum stage of 27.3 feet
on August 22, 1915,

ReauraTion.—None.

Accuracy.—Stage-discharge relation changed during high water April 2; not
affected by ice. Rating curve used before the change, fairly well defined;
curve used after the change, well defined. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good.

Discharge measurements of Bourbeuse River at Union, Mo., during the year ending
September 30, 1922

Gage | Dis- Gage | Dis-
Date Made by— hoieht | charge || D2te Made by— height | charge
Feet | Sec.-ft. - Feet | Sec.-ft.
Oct. 5| Waldo and Williams._.| 4.04{ 1,570 || May 8 | Austinand Williams._.| 3.52 [ 1,060
Dec. 21 | Roginald Waldo_...____ 2.04 330 9 | Williamsand Austin...| 3.04 696
Feb. 13 | Waldo and Austin_____ 163 240 {| June 7| V.L. Austin______.____ 1.39 87.2
Mar. 16 | V. L. Austin_.___...___ 11. 05 8,810 || July 11 | Denison and Zoller. . ... 1.30 76.1

Apr. 20 | Roginald Waldo__ ... " 418 1,630
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Daily discharge, in second-feet, of Bourbeuse River at -Union, Mo., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
| SO 318 228 271 352 410 |11,200 | 1,080 160 66 62 61
215 335 318 352 |14, 100 775 138 82 50 | 1,460
318 860 302 302 | 5,630 610 123 103 56 400
242 | 2,160 335 286 | 1,800 525 113 198 54 220
202 | 1,150 318 302 | 1,250 450 105 152 51 155
167 | 1,000 710 475 | 1,040 500 98 130 51 111
156 { 1,000 770 860 | 2,320 | 1,340 92 111 50 91
136 860 520 930 | 3,140 | 1,340 98 87 49 76
136 650 410 680 | 6,650 670 113 76 49 71
136 545 335 545 | 5,410 475 202 75 47 80
127 430 318 710 | 3,540 400 105 73 47 76
136 390 286 "1,520 | 3,740 360 88 73 50 67
167 335 271 1,000 | 1,800 320 86 70 50 64
156 302 242 4,040 | 1,800 280 80 66 46 60
146 286 228 8,040 | 3,340 265 84 60 45 58
146 146 256 228 6,420 | 2, 265 97 59 47 56
138 136 242 202 1,760 {10, 100 250 88 58 46 54
136 | 286 228 190 1, 150 |11, 300 235 103 58 46 51
118 | 2, 590 242 178 930 | 8,040 235 103 56 45 51
118 | 7,340 286 178 770 | 1,720 220 94 55 44 49
110 | 5, 520 3521 178 800 | 1, 160 210 86 55 44 48
110 | 1,380 156 860 845 202 8t 53 49 48
110 800 475 146 850 670 192 76 57 51 46
102 620 | 1,840 146 520 580 182 69 83 920 46
95 497 | 4,970 136 570 610 175 67 7 340 46
102 410 | 1,840 146 3,240 610 180 66 76 205 44
102 352 930 127 7,000 775 208 64 78 134 43
95 318 680 127 7,920 | 1,640 155 61 69 97 43
95 302 520 127 2,000 | 5300 143 60 68 70 42
95 271 452 127 2,240 | 1,980 138 60 74 70 42
46 ... . 390 127 6,880 | ..o 138 [ieeenn 69 (-3 F—

Monthly discharge of Bourbeuse River at Union, Mo., for the year ending Septem~

ber 30, 1922

[Drainage area, 767 square miles]

Discharge in second-feet
) Run-oft
Month Per in inches
Maximum | Minimum | [Mean square
mile

2, 950 95 323 0. 421 0.49
7,340 127 788 1.03 1.15
4,970 228 792 103 119
770 127 266 . 347 .40
3, 340 136 539 . 703 .73
8, 040 286 | 2,070 2.70 3.11
14,100 580 | 3,830 4.99 5. 57
1,340 138 404 . 527 .61
202 60 95.3 124 .14
198 53 79.6 104 .12
ugusi . 920 44 98.0 .128 .15
September. ——— 1,460 42 125 . 163 .18
“The year.. 14,100 42 784 1.02 13. 84

BIG RIVER AT BYRNESVILLE, MO.

Locarion.—In SE. I sec. 12, T. 42 N., R. 3 E., at highway bridge in Byrnesville,
Jefferson County, 200 feet below dam and mill at Byrnesville, 4 miles above
Head’s Creek and Rockford dam, and 13 miles above mouth.

DRrAINAGE AREA.—Not measured.
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RECORDS AVAILABLE.—May 10 to September 30, 1922,

Gage.—Chain gage bolted to downstream side of bridge; read by Charles
Stiedle. '

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of solid rock, gravel, and silt. Control -
is a bar of clean coarse gravel 500 feet below gage; fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during the period of record,
5.13 feet at 1.35 p. m. May 10; minimum stage, 2.02 feet at 6 p. m. September
30.

Ice.—Stage-discharge relation not seriously affected by ice.

ReguLaTIiON.—Several small low-head dams developing power for local grist
mills have little effect on the flow.

Accuracy.—Gage read to hundredths twice daily. “Records excellent. Data not
sufficient for determination of daily discharge.

Discharge measuremenis of Big River at Byrnesville, Mo., during the year ending
September 30, 1922 :

Date Madoby— e
Feet Sec.ft.
May 10 | E. L. Williams. .....___.. - R ——— 5.12 -830
June 17 | Reginald Waldo...._.__.__.___ - — 3.00 223
July 13 | Zoller and Denison___._______ - - - 2.48 570

Daily gage height, in feet, of Big River at B,jmesvdle, Mo., for the year ending
September 30, 1922

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
34| 271 2.70 4.50| 3121 3.06| 274 2.72
411} 2.8 2,66 4291 2.95| 2.92| 273 2.50
4.50| 2.73 2.72 4.361 2.90| 282 261 2.44
4,18 | 2.47 3.47 415 2.8 ( 3.8} 3.2 2.40
3.58| 2.50| 327 4.00| 297 3.76] 245] 260
3.43 | 2.41 3.10 3.80) 3.19| 3.22| 2.73 2.47
3.26| 2.59 2.84 3.84) B.41] 3.05| 274 2.38
3.10 | 231 2.73 3.70) 3.02] 2.8 | 4.34 2.25
2.95 | 2.35 2.54 379 28] 3.02| 474 2.22
292 | 2228 3.00 3.75] 296] 3.08| 400 2.29
294 | 239 3.25 3.64| 2791 284 3.81 2.33
3.11| 2.28| 3.41 4.33] 2690 2.70| 3.35 2 37
4.30{ 2.09 3.16 4,12 2.8 | 274 3.07 2.40
3.60| 210 290 3.95| 3.28| 269 290 219
3.16| 2.21 2.86 3.65] 3.23|] 272] 2.84 2.05

3.50 ... 2.68] 273 |cuee

HEADWATER DIVERSION CHANNEL
CASTOR RIVER AT ZALMA, MO.

Locarion—In 8. 14 sec. 29, T. 29 N., R. 9 E., at highway bridge in Za.lma.
Bollinger County, 2 mlles below Perkms Creek 4 miles above Cato Slough,
and 7 miles above Headwater Diversion levee of Little River Drainage
District.

DRrAINAGE AREA.—395 square miles (measured on topogra,phlc maps, soil survey
maps, and map of Missouri).

RECORDS AVAILABLE.—September 12, 1921, to September 30, 1922. The Little
River Drainage District, Cape Girardeau, has records of stage since July 1
1919,
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3aae.—Chain gage bolted to downstream side of bridge; read by Lowell King.
Zero of gage 300 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and silt; fairly per-
manent. No well-defined control; probably shifting.

EXTREMES OF DISCHARGE.—Maximum. stage recorded during the period of
records, 74.0 feet at 8 a. m. November 20 (discharge, 8,100 second-feet);
minimum stage, 51.31 feet at 8 a. m. August 21 (discharge, 36 second-feet).

IcE. —Stagedxscharge rela.txon never seriously affected by ice.

ReguLaTiON.—NoODE.

DrversioNs—During extremely high stages the river overflows the neck of a
horseshoe bend and all fiow does not pass the bridge section. Records,
however, show the entire flow of the stream. Entire flow is diverted 7
miles below gage into Headwater Diversion Channel, which empties into
Mississippi River 314 miles south of Cape Girardeau.

Accuracy.~Stage-discharge relation has remained permanent; not affected by’
ice. Gage read to hundredths twice daily. Rating curve fairly well defined
up to 4,000 second-feet and extended above that point. Daily diseharge
ascertained by applying mean daily gage height to.rating table. Records
good.

CoorEraTiON.—Gage-height record, prior to November 29, 1921, furnished by
Litfle River Drainage District through L. L. Hidinger, chief engineer.

Discharge measuremenis of Castor Rwer at Zalma, Mo., for the period September 12,
1921, to September 30, 1922 :

.

. Gage Dis- . Gage | Dis-
Date Made by heights| charge || D8te Made by height | charge
1921 Peet | Seeoft. || 1922 Feet | Sec.t.
Bept. 12 Wilhams and Muthol- | - Mar. 18 | E. L. Williams__.__._. 64.78 [ 8,230 -
and b ... 52.36 134 16 |oonedoo o] 63.36 | 2,680
Nov. 29 Waldo and Mulhol- .18 2 June 14 Regmald Waldo...._....| 5L95 9.8
................ i 4
Dec. 30 Regmald Waldo........ 55,411 524 :

e (Gage heights may be referred to mean sea level by adding 300.00 feet.
& Engineer for Little River Drainage District.
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Daily discnarge, in second-feet, of Castor River at Zalma, Mo., for the pmod Sep~
tember 12, 1921, to Sepiember 30, 1922 .

Day Sept. | Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. May June | July | Aug. | Sept. -

580 17 556 | 437 {1,040 437 | 7,680 | 896 [ 159 87 51 69
409 107 510 | 381 |2, 780 395 | 5,050 | 683 | 159 92 51 78
299 07 451 | 353 1,3%3 381 2,060 | 608 | 137 % 49 78

261 107 465 | 305 | 72 305 [ 1,200 | 556 | 127 | 181 45 92
237 97 423 | 381 | 644 437 | 3,200 | 495 | 117 | 132 43 82
203 97 395 | 353 | 525 590 | 1,810 | 451 | 117 | 299 43 74
192 97 381 | 4231 465 626 | 1,220 | 409 117 | 203 41 | 64
181 107 353 | 423} 437 556 | 1,270 | 367 | 117 | 17 40 60
170 117 325 | 423 | 409 | 1,840 1 190 353 | 112 971 40 60

148 137 209 | 395 3811 1,840 2,200 312 ] 107 97 38 82
137 127 286 | 381} 333 | 1,160 060 | 286 | 102 92 38 82
127 127 273 | 353 325 1,240 | 273 97 78 38 69
117 17 261 | 3391 299 | 1,160 01 261 97 92 38 74
117 107 249 | 325 | 286 | 2,600 852 | 237 92 87 41 60

107 127 395 | 209 2491 1,430 1,400 | 225 82 74 51
107 | 1,270 500 | 2861 2371 1,040 l 5201 214 78 69 43 49
97 1 7,200 540 { 286 | 237 1,220 192 78 69 43 46
87 | 8,100 495 | 273 | 273 | 2,000 743 | 181 74 64 48
87 | 5,200 437 | 261 | 465 | 1,570 626 | 170 78 60 35 48
87 | 2,120 400 [ 249 | 423 | 1,040 540 181 82 60 87 49°
87 | 1,540 437 | 237 | 480 786 480 | 339 78 56{ 200 49
87 11,240 | 2,530 | 225 | 626 663 451 | 261 69 781 181 48
78 | 1,780 | 1,750 | 225 | 540 573 423 | 214 69 69| 127 45
87 11,380 | 1,380 | 214 | 495 644 400 | 249 69 69 1 102 43
107 | 2,670 203 | 4951 2,220 451 1 225 82 64 87 42
97 | 1,380 743 | 203 | 451 | 1,780 | 3,280 | 203 82 69 78 43
97 806 5251 203 |..-.-- 1,220 1 2,560 | 192 82 60 69 42
107 703 510 [ 192 3,580 | 1,240 | 170 | 102 56 64 42
17 . 465 | 192 1 .. 7,080 ... 159 Lo.... 56 64 [Lo.l.

Monithly discharge of Castor River at Zalma, Mo., for the period Sepiember 12, 1921,
to September 30, 1922

[Drainage area, 395 square railes]

Discharge in second-feet :
T Run-off
Month Per | in inches
Maximum | Minimum | Mean square
mile

830 78 209 529 0.37
590 78 163 413 .48
8,100 97 | 1,250 3.16 3.53
2, 530 237 586 L48 1.71
437 192 308 780 .90
2,780 237 584 1.48 154
7,080 381 1, 400 3.54 4,08
7, 680 409 | 1,650 418 4.66
896 159 327 .828 .95
159 69 99.4 . 252 .28
299 56 99.7 . 252 .29
299 36 66.0 .187 .19
September.... . oo 92 42 60.1 152 17
The year... 8, 100 36 549 1.39 18.78
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WHITEWATER RIVER AT WHITEWATER, MO.

Locarion.—In grant 2271, T, 30 N,, R. 11 E,, at the St. Louis, Iron Mountain
& Southern Railway bridge half a mile west of Whitewater, Cape Girardeau
County, 1 mile abave Crooked Creek, 3 miles above Headwater Diversion
Channel, and 10 miles below Byrd’s Creek.

DrAINAGE AREA.—326 square miles (measured on United States soil survey
maps).

RECORDS AVAILABLE.—September 12, 1921, to September 30, 1922. The Little
River Drainage District has records of stage since February, 1911,

Gage.—Chain gage fastened to upstream side of railroad bridge; read by
William Fingerhut. Prior to November 30, 1921, a vertical staff gage in
two sections fastened to bridge piers on downstream side. Both gages
set to same datum.,

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bridge
2,000 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and silt; shifting;
chanuel obstructed by driftwood at railroad bridge. Control is a section
of rocks and boulders just above the highway bridge; permanent.

ExTREMEs OF STAGE.—Maximum stage recorded during the period of records,
55.5 feet on November 10; minimum stage, 31.08 feet at 7 a. m. August 10.

Ice.—Stage-discharge relation never seriously affected by ice.

ReauraTioN.—None,

DiversioNs.—Entire flow of river is diverted 3 miles below gage into Head-
water Diversion Channel, which empties into Mississippi River 314 miles
south of Cape Girardeau.

Accuracy.—Stage-discharge relation subject to back water effect from Headwater
Diversion Channel. Gage read to hundredths once daily. Data inade-
quate for determination of discharge.

CoorerATION.—Gage-height record prior to November 30, 1921, was furnished
by Little River Drainage District through L. L. Hidinger, chief engineer.

N ~

Discharge measurements of Whiiewater River ai Whitewater, Mo., for the period
September 12, 1921, to September 30, 1922

Gage Dis- . Gage | Dis-
. Date Made by— height | charge | Dote | ~ Madoby height | charge
Feet. | Sec.-ft. . Feet | Sec.ft.
Sept. 12 | Williams and Mulhol- Mar. 17 | E. L. Wllllams......_._ 40 67 757
land e . . ______ 32.3- - 64.6 17 facaeedO L 736
Nov. 30 | Waldo and Mulholland | 38.85 352 June 15 Regumld Waldo____.__ 32. 17 55.8
Dee. 29 | Reginald Waldo._..._. 35.60 | 317

a Engineer for Little River Drainage District.
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Daily gage height, in feet, of Whitewater River af Whitewater, Mo., for the period
) : September 12, 1921, to September 30, 1922. . e

Day Sept.| Oct. | Nov.| Dec. { Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
88.6|32.2{37.5 |33.97]34.46 | 83.90 | 53.73 | 39.85 | 32.36 | 32.22 | 31.93 | 32.25
84.2 13211354 |33.60|48.71| 33,84 50.30 | 38.52 | 32.46 | 33.32 | 31.82 | 38.67
33.4 1321346 |33.43[43.10(33.6246.58 | 37.26 | 32.42 | 42.14 { 31.71 | 32.34
33.7132.1]347 |33.43 | 39.00 | 34.20 | 44.72 | 36.50 | 32.37 | 35.55 | 31.64 | 32.02
33.0 (321359 |3660 3715 34.61 | 43.04 | 35.85 | 32.30 | 34.31 | 31.64 | 32.00
32.8(32.1(34.3 |34.60 3642 35.25 | 42.37 | 35.01 | 32.63 |:32.93 { 31.92 | 32.92
32.6132.1184.0 133,90} 3540}37.18 | 41,40 | 34.37 | 32.26 |.32.64 | 31.78 | 3L.78
3256321337 |33.93]34.39 | 36. 40.45 | 33.94 | 3224 1'37.85 | 31.60 | 31.74
32.5132.1)33.5 {3577 |34.02(35.45 | 39.85 | 33.65 | 32.24 |-33.77 | 31.16 | 31,72
32.5(33.2| 3314 | 34.80 | 33.90 40.08 | 33.41 1°32.24 | 32.50 | 31.03 | 31.68
) § SR I, 32.3132.5{33.18(34.45]33.75143.15|41.32|33.32 | 32.16 | 32.34 { 31.64 | 32.28
12 ... 32.2 (323|323 (33.12| 3410 33.59 | 39.51 | 42.80 | 33.14 22 | 32,22 | 31.65-| 32 14
13 . 32.2 132313233302 33.65]33.41 | 37.78 | 41.09 | 33.00 | 35.10 | 35.14, | 31.66 | 31.82
14 . 3221323 |322(33.00(33.55|33.18|37.97 | 40.62 | 32.91 |'32.50 | 32, 1.66 | 31.70
15 . 32.1 3223223284 33.35|33.03 | 45.10 | 40.52 | 32.86 | 3225 | 32.26 { 31.62 | 81:69
32.0 /322|321 | 3274 | 33.28 | 32.98'| 45.80 | 40.52' 32.80-1 32.16 | 32.18 | 81.67 | 31.67
32.7 13221325 |34.86|33.10 | 32.85 | 41.03 | 40.68 | 32.76 { 32.10 | 32.12 | 31, g 31.64
32213221 39.9|42.20 } 33.14 | 32.85 | 39.49 | 44.35 | 32.74 | 32.08 1 32.05 3162
320|322 51.9 3620 33.30 | 32.86 | 30.64,| 41.87 | 32.67 | 32.47 | 32.02 | 3172 | 31. 58
3201322 | 55.5|34.91 | 33.14 | 32.90 | 43.21 | 41,32} 32.60 | 32.60 | 31.97 | 31.68 | 31.62
32.0 (322} 52.234.30 | 33.00 | 36.82 | 41.03 | 40.96 | 32.54 | 33.29 | 31.92 | 31.68 | 81.65
32,0 13221485 33.90 | 82.98 | 35.21 | 38.92 | 40.99 | 3255 { 32.50 | 31.92'|31..71 {371
32.0§322146.1{33.93|32.80)34.77 ) 37.31 | 40.58 | 38.33 |} 82.23 | 31.90 | 37.34 | 31. 62
41.2 320440 | 44.92 ] 32.79 | 36.35 | 36.15 | 39,95 | 33.64 | 32.13 | 34.57 | 32.82 | 31 65
36.51{32.0|45.5 X 3 3 39.56 | 32.96 { 32.09 | 32.56 | 32.20 | 31.60
34,5 3201420 96 132.82 | 36.35 | 32.04 | 31.98 | 31.56
33.0 (320479 27 13283 | 33.14 |"31.96 | 31.88 | 32.00
32.7 (321 [46.6 92 32,72 1 32,32 | 390 | 31.81 | 31.70
32,5322 | 41.5 67 132.56 1 33.51 | 31.90 | 31.78
.| 37.2 1 32.3|39.3 74 | 32.50 | 32.34 | 31.-91 | 31,77 | 31.50
32.2 |..._.. 32.48 32,12 1 3176 |-

ST. FRANCIS RIVER BASIN -
ST. FRANCIS RIVER NEAR PATTERSON, MO.

Locarion.—In N. 34 sec. 16, T. 20 N., R. 5 E., at Black’s highway bridge,
114 miles above Clark’s Creek, 4 miles below Big Creek and 3 miles east of
Patterson, Wayne County. .

DrAINAGE AREA.—956 square miles (measured on topographic maps and base
map of Missouri). - :

REecorps AvAILABLE—June 16, 1921, to September 30,.1922. o

Gage—Chain gage fastened to upstream side:of highway bridge; read by G.
Bennett and William Harris. ' . :

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading,. S e

CHANNEL AND CONTROL.—Bed composed of clean sand and gravel; fairly perma-
nent. Control is a heavy gravel bar 1,000 feet below gage; practically per-
manent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 20.0 feet
(estimated from flood marks) on November 19 (discharge, 36,600 second-
feet); minimum stage, 2.11 feet August 21 (discharge, 6 second-feet).

1921-1922: Maximum and minimum discharge same as given above.

Tce.—Stage-discharge relation never seriously affected by ice.

REeauLaTioN.—None.

Accuracy.—Stage-discharge relation permanent during year; not affected by
ice. Rating curve well defined. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.
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of - St. Francis River, near Patterson, Mo., during the year

Buk | iande

iai

by—

he;gl;!: cl}z;rge

Gage |- Dis- Date Mad&'ﬁy—' )

Gage
.| height | charge

e

! Nov. 14 | Reginald Waldo.
CofRieeeedoo it _.d, 516 2,000 ) June 8 ReglnaldWaldo_.-

Feet Sec.-fi.

- 256 140 || Mar. 18 | B. L. Williams_____

Feel

5.08-1 1,990
267| 141

Daily dzscharge, in second-feet of St. Francis River near Patterson, Mo., fm' the year

ending September 30, 1922

Dgx, . Oc¢t. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June.| July Aqg. Sept.

1,730 235 | 1,010 788 | 1,910 788 (15,300 | 1,910 415 196 60 96
61,170 160 975 680 | 5, 500 750 {5,340 | 1,550 388 187 7% - 92
610 144 | 1,050 578 | 2,460 680 | 3,320 | 1,460 344.} 900{ . 96 116
578 120 |¢1,090 715 | 1,730 645 | 2,180 | 1,380 205 788 64 108
348 120 | 1,130 750 | 1,380 788 | 3,440 | 1,300 174 578 60 96
112 |- 1,380 | 1,010 | 1,130 | 1,460 | 8,360 | 1,380 164 310 52 108
104 | 1,380 862 938 | 2, 3, 1,130 156 270 56 112
104 | 1,210 825 715 1,730 2,460} 1,0507 205 | 192 44 96
100 | .788% 825 645 1 1,380 | 2, 975 160 148 32 76
120 | 88| 192) 92| .25 76
144 1: 680 750 156 152 20 68
144 545 645 174 164 22 52
o144 512 610 148 160. 14 40
144 415 512 148 128 15 38
14 415 545 136 164 13 28
114 349 480 136 136 64 2
b 415 750 415 128 182 52 38
1,210 788 448 116 140 40 35
36,600 | 862 s | 108| 124 82 28
219,900 | 715 360 96| 124 15 35
80 | 3,200 578 344 108 116 6 32

80 | 1,640 610 415 116 84 512 25
«58 | 4,320 900 354 124 76 975 22
56 | 5,190 113,200 448 112 72 388 25
72| 5,820 | 4,600 ‘448 100 76 305 18
72| 4,890 | 2,370 388 - 116 72 225 15
, 80 {43,140 | 1,730 ‘388 148 132 174 12
80 1.1,380 | 1,380 388 192 |, 140 132 10
160 | 1,460 | 1,210 430 220 140 120 12
«208 | L210 975 388 196 118 108 10
265 omeoood 900 388 |- 88 100 ..

o Discharge intefpolated; gage not read.

Monthly dzscharge, oj St. Franczs River near Patierson, Mo., Jor the year ending

. September 30, 1922

!Dramage area, 956 square m.ﬂes]

"y ‘Discharge in second-feet
Month Per Run-off
Maximum | Minimum | Mean square | ibinches
mile
October. .. e ———— 1,730 56 257 0. 269 0.31
November. 36, 600 100 | 3,090 3.23 [ 3.60
December..___._._ . ... 13, 200, 349 | 1,460 1.53 1.76
JaNUALY e e b 1,010 200 4 . 559 .64
February.. .o 5, 500 285 | 1,000 1.05; 1.09
Mareh . e 26, 800 645 | 3,750 3.92 4.52
April e 15, 300 938 | 3,910 4.09 4.56
A - e et 1,910 344 . 759 .88
June e 415 100 173 .181 .20
July..._. 900 72 202 .211 .24
August_....___ - 975 6 190 .199 .23
September 116 10 517 . 054 . 06,
The year. 36, 600 6] 1,270 134 18.09
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LITTLE RIVER DITCH NO. 1 AT KIRK, MO.

Locarion.—In see. 27, T. 19 N., R. 10 E,, at St. Louis-San Francisco Railway
bridge at Kirk, Dunklin County, 934 miles below ditch 63, the nearest
lateral, and 20 miles above Arkansas State line where ditch empties into
Big Lake.

DrAINaGE ArREA.—Not measured.

Recorps AvaiLasie.—September 13, 1921, to September 30 1922. The Little
River Drainage District, Cape Glrardeau Mo., has records of stage since
May, 1920.

Gage.—Chain gage bolted to downstream guardrail of railroad pile trestle,
read by B. F. Brewer. Prior to December 2, 1921, a painted vertical staff
fastened to pile trestle on downstream side. Zeros of both gages 200 feet
above mean sea level.

DiscEARGE MEASUREMENTS.—Made from downstream side of highway bridge
on Kennett-Hayti road, 134 miles below the gage or by wading near high-
way bridge.

CHANNEL AND CONTROL.—Bed composed of clean sand and small gravel;_ fairly

permanent; occasional snags lodged in bed. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period of
records, 56.25 feet on April 4 (discharge, 5,940 second-feet); minimum
discharge, 110 second-feet September 17 and 19-21, 1921,

Ice.—Stage-discharge relation never seriously affected by ice.

Recurarion.—None.

Diversions.—Entire flow of Castor and Whitewater rivers, and other small
streams formerly flowing into Little River, are now dlverted into Mississippi
River 70 miles north of the station. The drainage west and south of ditch 44,
which enters 17 miles above, is diverted into ditch 81; and the drainage south
of ditch 63, which enters 934 miles above, is diverted into ditch 66. The
three main ditches, Nos. 1, 66, and 81, run parallel from a point 9 miles
above the station to the Arkansas State line, where the drainage district
ends.

Accuracy.—Stage-discharge relation changed slightly during the high water on
March 16; not affected by ice. Rating curve used October 1 to March 15,
fairly well defined; curve used, March 16 to September 30, well defined.
Gage read to half-tenths once daily; readings not absolutely reliable. Daily
discharge ascertained by applying daily gage height to rating table. Records
fair.

CooreraTION.—Gage-height record prior to December 2, 1921, furnished by
Little River Drainage District, through L. L. Hidinger, chief engineer.

Discharge measurements of Little River ditch No. 1 at Kirk, Mo., for the period
September 13, 1921, to September 30, 1922 .

Gage Dis- . Gage | Dis-
Date Made by— heights| charge || 8% Made by heighte| charge
1921 Feet | Sec.ft. 1922 Feet | Secft. .
Sept. 13 | Williams and Mulhol- Mar. 15 | E. L, Williams___.___._ 54,02 ~ 4,38
land®. ... ____. 45.35 163 || May 11 | Reginald Waldo....____ 48. 04 1, 050
Dec. 2 | Waldo and Mulholland_| 52.97 3,430 || June 13 |.___. L [+ SO 45,91 388
28 | Reginald Waldo..___.__ 50. 98 2, 40

a Add 200 feet to gage height to obtain elevation above mean sea level.
.4 Engmeer for Little River Drainage District.

© e~
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Daily discharge, in second-feet, of Litile River ditch -No. 1 at Kirk, Mo., for the
period September 13, 1921, to September 30, 1922

" -
Day Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May |June| July | Aug.|Sept.
480 215 | 4,080 | 1,680 745 | 1,580 | 5,460 | 2,580 | 545 292 | 192 242
390 215 | 3,570 | 1,490 | 1,180 | 1,680 | 5,720 | 1,740 | 515 292 | 192 242
390 215 13,270 | 1,310 | 2,530 | 1,490 | 5,890 |{ 1,780 | 485 318 | 102 | 242
390 215 | 2,860 | 1,400 | 1,980 | 1,490 | 5,890 | 1,740 | 455 318 | 192 242
390 | 215 (2800 | 1,400 | 1,680 | 1,400 | 5,800 | 1,600 | 455 | 318 | 192 | 242
390 2151 2,030 [ 1,310 | 1,490 | 1,400 | 5,720 | 1,520 | 455 318 | 192 242
390 2151 1,880 1,220 | 1,680 | 1,400 | 5,550 | 1,430 | 455 330 | 192 230
420 2157 1,680 [ 1,140 | 1,630 | 1,260 | 5,210 | 1,270 | 430 455 | 192 218
175 2151 1,490 1,100 | 1,400 | 1,260 | 4,720 | 1,190 | 430 885 | 180 192
195 | 215 1,400 | 1,060 | 1,310 | 1,630 | 4,200 | 1,110 | 405 | 1,190 | 180 | 180
2351 215] 1,220 | 1,310 | 1,220 | 2,580 { 4,020 | 1,070 | . 405 | 815 | 180 | 180
235 215 | 1,220 | 1,400 | 1,140 | 2,580 | 4,430 | 1,030 | 405 575 | 180 170
235 | 215 1,140 | 1,490 | 1,060 | 2,130 | 3,630 | 990 | 380 | 515| 180 | 170
25 215 | 1,060 | 1,310 | 985 | 1,980 | 2,800 955 | 368 430 1 180 160
235 215 985 | 1,220 905 | 3,630 | 3,690 8851 355 392 180 ;- 160
215 215 945 | 1,140 865 | 4,830 | 2,690 815 | 342 368 | 170 150
215 215 985 | 1,060 825 | 4,720 | 2,280 815.1 330 356 | 170 150
215 330 985 1,060 825 | 3,630 | 2,080 755 | 330 342 | 160 150
2151 1,220 | 1,140 | 1,060 825 | 3,330 | 2,690 755 | 330 330 | 150 150
215 | 3,630 | 1,060 985 825 | 4,290 | 2,180 695 | 330 318 | . 150 150
215 | 4, 985 985 | 1,140 | 4,200 | 1,880 695 1 330 3051 140 -150
215 | 4,360 985 945 | 2,690 | 3,450 | 1,700 665 | 318 292 | 170 150
235 | 4,080 905 905 | 2,330 | 2,800 | 1,520 635 | 305 | - 268} 255 150
235 | 2,970 | 1,220 865 | 2,330 | 2,380 | 1,430 695 2 255 | 292 140
235129010 | 3,600 | 82522802180 1,350 635 242 | 368 140
215 | 2,860 | 3,690 825 | 1,880 | 1,980 | 1,270 635 | 292 230 | 292 130
215 | 8,270 | 2,910 825 11,730 | 2,740 | 1,270 635 | 292 218 | 292 130
2151 4,830 | 2,430 | 745 | 1,580 | 3,510 | 1,740 | 635 ( 202 218 | 202 130
215 | 5120 | 2,180 | 745 .______ 5150 | 2,800 | 635 202| 205| 242] 130
215 | 4,960 | 1,880 745 | 4,020 | 2,480 575 | 202 205 | -242 130
P 3 N 1, 680 710 5,210 575 192 | 242§ ...

Monthly discharge of Little River ditch No. 1 at Kirk, Mo., for the period Septem~
) ber 13, 1921, to September 30, 1922

Discharge in second-feet -

Month
Maximum | Minimum Mean
1921

Septemb - 1,180 110 366
480 175 267

5,120 215 1,680

4,080 905 1,880

1, 680 710 1,110

2,530 . 745 1,470

5,210 1, 260 2,770

5,890 1,270 3,380

2, 580 575 1,020

545 292 373

1,190 192 380

368 140 207

242 130 175

5, 890 130 1,220
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LITTLE RIVER DITCH NO. 81 AT KIRK. MO.

LocaTtion.—In sec. 27 T. 19 N., R. 10 E., at St. Louls-San Francisco_Railway
bridge at Kirk, Dunklin County, 1 mlle below nearest lateral entering above,
and 20 miles above outlet into Big Lake at Arkansas State line,

RECORDS AVAILABLE.—September 13, 1921, to September 30, 1922. The Little
River Drainage District, Cape Girardeau, Mo., has records of stage since
May, 1920.

PR

Gage.—Chain gage bolted to guard timber on downstream side of railroad pile

trestle; read by B. F. Brewer. Prior to December 2, 1921, a painted vertical
staff gage fastened to downstream side of pile bent of raﬂroa.d bridge. Zeros
of both gages 200 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
on Kennett—Hayti road 5 miles east of Kennett and 114 miles below gage or
by wading. )

CHANNEL AND CONTROL.—Bed composed of sand a.nd small gravel No well-
.defined control.

EXTREMES OF DISCHARGE.— Maximum stage recorded during the perlod of records,
54.05 feet April 4 and 5 (discharge, 2,390 second-feet) ; ; minimum stage, 43.75
feet August 11-20 (discharge, 20 second-feet).

Ice.—Stage-discharge relation never seriously affected by ice.’

RecuLaTiON.—None.

Diversions.—This ditch drains all. the area west and south of ditch No. 44 in the
Little River basin and diverts the natural flow from ditch No. 1, which.is
now the main stream. (See Little River ditch No. 1 at Kirk, Mo.)

Accuracy.—Stage-discharge relation has remained permanent; not affected by
ice. Rating curve well defined. Gage read to half-tenths once daily; not
absolutely reliable. Daily discharge scertained by applying mean daily
gage height to rating table. Records fair.

CooreEraTioN —QGage-height record prior to December 2, 1921, furmshed by
Little River Drainage District, through L. L. Hldmger, chief engineer.

Dtscharge measurements of Litlle River ditch No. 81 at Kirk, Mo., for the period
September 13, 1921, to September 30, 1922

Qage Dis- Gage | Dis-
Date Made by— height | charge || Date Made by— height | charge
1921 . Feet | Sec.ft. 1922 Feet | Sec.ft.
Sept. 13 | Williams and Mulhol- Mar. 14 | E. L. Williams..__.___. 49.19 1,
lande_ . _____._._.___ 43.95 50.4 15 |- L 2 S, 52.38 1 - 1,420
Dec. 2| Waldoand Mulholland | 49.76 | 1, 140 May 11 | Reginald Waldo .___.._ 46.18 |+ 384
28 ! Reginald Waldo ________ 48.76 928 June 13 |..._. (o s TR, 44, 47 149

s Engineer for Little River drainage district.

[y
i
i
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Daily discharge, in second-feet, of Litile River ditck No. 81 at Kirk, Mo., for the
period September 13, 1921, to September 30, 1922

Day Sept. | Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
140 401 1,510 | 541 | 323 621 | 2,320 | 481 | 215 82 33 89
260 40 1,230 | 501 | 541 641 | 2,320 | 581 | 200 82 33 89
110 401 1,160 | 463 | 825 62112380 621 | 185 | 110|- 33 89
110 40 463 | 601 6212380 621 | 178} 110 33 89
110 40 707 | 445 541 621 { 2,380 ) 581 | 170 | 110 33 89
110 40| 621} 427 501 58112320 581 | 162 103| 33 89
110 40 581 | 427 | 641 56% 12,210 | 541 | 162 96 331.- 82

96 40 541 | 427 ) 541 521 | 1,880 | 501 | 162 | 125 33 75
96 40 5011 3911 481 1,540 | 463 | 162} 155 33 61
82 40 463 | 391 462 950 | 1,430 | 427 | 155 | 148 26 47
" 68 401. 445 581 ] 445}1,370 | 1,370 | 391 | 148 | 125 20 40
68 40 427 | 621 ) 427 | 1,100 ) 1,370 ] 373 | 140} 110 20 40
68 40 663 | 391 875 | 1,100 132 | 110 20 40
68 40 391 | 581 | 373 850 | 900} 339) 125| 10| 20 40
54| . 46| 355| 501 355 1,880 950 323 | 18] 103 20 40
68 40 355 | 481} 355|1,880 | 1,000 307 118 89 20 40
68 40 463 | 323 11,480 900 | 201{ 110] 89 20 40
68 215 373 | 45| 323 | 1,100 950 | 201 | 110 89 20 40
68| 900 -391 427 | 3823|1710 900 | 260 | 110 82 20 40
68}1,200} 373 | 323 | 323/ 2,070 707 | 260 110 75 20 40
68] 1,050 -355| 427 | 541 |1,880| 621 | 230| 110} 68| 26 40
68 339 | 301} 9501 1,370 5411 230 | 103 61 47 40
68 501 339 | 391 800 1,050 541 | 230 96 541 118 47
68 521 581 [ 391 850 | 900 601 230| 89| 54| 103 54
68 775 | 1,650 751 800 501 | 230 82 54| 89 54
68 751 11,570 | 260 | 621 |- 775 481 t 230 82 54 68 47
54 11,790 | 1, 260 | 581 ) 1,400 501 [ 230 82 47 47
. 5412040 7511 201 ) 561 1,760 800 | 230 82 47 68 47
40 1,990 775 | 323 1,540 | 1,000 | 260 82 40 89 47
. 40 | 1,760 323 ). 1, 740 751 | 260] 82{ 40} &9 47
40| | 581} 328 |,..... 2,270 |_oooe 230 |- 40 89 |-

Nom.——dage record not accurate Sept. 13-24, 1921; discharge estimated from dischgrge measureﬁent.

Monithly discharge of Little River ditch No. 81 at Kirk Mo., for the period September
18, 1921, to September 30, 1922

Discharge in second-feet
Month Run-off in
1 acre-feet
Maximum | Minimum { Mean
1921
September 13-30... .. 260 50 9.1 3,360
1921-22

October_________.___...._._.. 260 40 815 5,010
November. e 2,040 40 499 29, 700
Y 1,650 339 673 41, 400
663 260 431 26, 500
950 323 527 29, 300
2,270 5211 1,160 71, 300
2,380 501 | 1,250 74, 400
621 361 22, 200
215 82 129 7,680
155 40 85.9 5,280
118 20 44.4 2,730
89 40 55.6 3,310
2,380 20 441 319, 000




28 SURFACE WATER SUPPLY, 1922, PART VII

LITTLE RIVER DITCH No. 66 AT KIRK, MO.

Location.—In sec. 27, T. 19 N, R. 10 E,, at St. Louis-San Francisco Railway
bridge at Kirk, Dunklin County, half a mile below ditch 72, half a mile above
ditch 73, 8 miles below diteh 64, the most northerly lateral, and 20 miles
above outlet into Big Lake at the Arkansas State line.

RECORDS AVAILABLE.—September 13, 1921, to September 30, 1922. The Little
River Drainage District, Cape Girardeau, Mo., has records of stage since
May, 1920.

Gage.—Chain gage bolted to downstream guardrail of railroad pile trestle;
read by B. F. Brewer. Prior to December, 2, 1921, a painted vertical staff
gage fastened to downstream s1de of pile trestle. Zeros of both gages
200 feet above mean sea level.

DISCHARGE MEASUREMENTS.—Made from downstream side of hlghway bridge on
Kennett-Hayti road, 134 miles below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and small gravel; fairly perma~
nent. Some snags lodged in bed of stream. No well-defined control.
EXTREMES OF DISCHARGE.—Maximum stage recorded during the period of records,
53.5 feet April 3-6 (discharge, 1,520 second-feet); minimum stage, 43.2 .
feet October 30 to November 17 (discharge, 1 second-foot). <

Ice.—Stage-discharge relation never seriously affected by ice.

ReaunaTioN.—None. .

DiversioNs.—This ditch drains the old Little River channel below ditch 51, the
last diversion into ditech 1 and all the Little River basin south and east of
diteh 63 (see Little River diteh 1 at Kirk Mo.). .

Accuracy.—Stage-discharge relation changed during year; not affected by ice.
Rating curve fairly well defined. Gage read to half-tenths once daily;
readings not absolutely reliable. Daily discharge ascertained by applying
daily gage height to rating table; shifting-control method used July 14 to
September 30, 1922. Records fair.

CooperaTioN.—Gage-height record prior to December 2, 1921, furnished by
Little River Drainage District through L. L. Hidinger, chief engineer.

Discharge measurements of Little River ditch No. 66 at Kirk Mo., for the period Sep-
tember 13, 1921, to September 30, 1922

- Gage Dis- Ga; Dis-
Date Made by holght | charge || D3%® Made by— neight | charge
1921 . Feet | Sec.ft. 1922 Feet | Secft.
Sept. 13 | Williams and Mulhol- Mar. 15 | E. L. Williams_..__._._ 51.40 | 1,120
land e .____.______.._. 43.63 6.8 || May 11 Reginald Waldo.___._. 46.02 211
Dec. 2 Waldoa.ndMulholland 46.08 237 June 13 |____.do__._ ... ... 44.25 47.8
28 | Reginald Waldo_.__.__ 46,21 247

s Engineer for Little River Drainage District.
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Daily discharge, in second-feet, of Liitle River ditch No. 66 at Kirk, Mo., for the
period September 13, 1921, to September 30, 1922

Day Sept.| Oct. | Nov.| Dec. | Jan. | Feb. | Mar | Apr. | May | June | July | Aug. Sept.

10 1} 2713 173 | 107 303 | 1,500 | 303 841 28 8 25

10 1} 2211 162 | 157 378 | 1,500 | 273 80 28 -3 25

10 17 185 147 173 363 {1,520 | 484 75 39 81 25

10 177 173 | 221 | 162 318 {1,520 | 550 71 39 81 - 24

10 1} 162} 185 157 260 | 1,520 | 484 n 39 7 24

5 1] 1521 142 152 234 | 1,520 | 438 65 43 7 24

5 1| 1427 132 152 221 | 1,500 | 378 65 32 7 21

5 1] 1321 127 ] 147 197 | 1,480 | 318 65 56 7 17

5 1] 127 ¢ 122 | 142 197 | 1,460 | 273 65 5 14

5 1 122} 117 | 132 686 | 1,380 | 247 61 75 5 | 11

5 11 117 | 247 | 127 812 | 1,300 | 221 57 59 5 11

5 1| 102 2471 127 669 1 1,120 | 221 49 51 5 11

5 1 08 | 247 | 122 516 | 1,260 | 221 45 43 5 10

14 7 5 1 93 | 221 | 117 618 669 | 234 47 35 5 10
15 7 5 1 88 1 197 | 107 | 1,100 635 | 234 43 32 5 10
16 7 ] 1 831 173 | 102 | 1,100 €01 | 209 39 27 5 10
17 7 5 1 881 162 98 992 484 | 173 35 7 4 7
18 7 5 51 931 162 98 768 438 | 157 35 27 4 7
19 7 i1 51 93 | 147 98 | 1,080 393 | 152 35 24 4 7
20 7 5| 102 88 | 147 08 | 1,150 363 | 142 35 21 4 7
7 K] 93 84 | 142 | 234 | 1,080 303 | 132 35 20 4 7

7 5 75 84 | 132 333 884 %gg 122 32 20 10 7

7 3 59 84 | 127 ] 318 618 117 28 20 20 8

7 3 93| 260 | 122 | 438 468 234 | 117 28 20 17 8

22 3| 152 393 | 117 | 318 393 234 | 117 28 20 17 8

22 2 173 | 333 | 117 260 348 234 | 112 28 20 14 8

- 16 21 288 |- 273 | 117 | 247 9200 234 | 209 28 17 14 8

10 11 516 | 247 | 107 | 234 974 393 209 28 16 14 8

10 1] 468 | 221 102 |______ 866 423 [ 197 28 13 26 7

10 1] 348 ) 209 93| . __ 1,140 363 88 28 11 25 7

) 35 PR 185 98 ... 1,420 .. __. 84 11 26 ...

NO’!E{—G%ge not read to required refinement Sept. 13-24, 1921; daily discharge estimated from discharge

measurement.,

Monthly discharge of Liitle River ditch No. 66 at Kirk, Mo., for the period September
13, 1921, to September 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
22 7 9.67 345
10 1 4.90 301
468 1 82.9 4,930
393 84 162 9, 960
247 93 153 9,410
438 98 177 9, 830
1,420 197 679 41, 800
1,520 234 838 49, 900
550 84 233 14,300
84 28 47.1 2, 800
88 11 32.3 1,990
28 4 9,74 599
25 7 12.5 744
1,520 1 202 147,000

18569° —257—wsP 547T——3
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WHITE RIVER BASIN

JAMES RIVER AT GALENA, MO.

LocatioNn.—In NW. 1 sec. 7, T. 24 N., R. 23 W., at highway bridge in Galena,
Stone County, one-fourth mile above Missouri Pacific Railway bridge,
half a mile above Railey Creek, and 8 miles below Crane Creek.

DrAINAGE AREA.—1,000 -square miles (measured on topographic and soil
survey maps).

Recorps avaiLaBLe.—QOctober 28, 1921, to September 30, 1922.

Gage.—Chain gage bolted to upstream side of bridge; read by B. W. Stewart.

DiSCHARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of ‘'sand, gravel, and silt. Small
trees and brush grow on gravel bars which are exposed at low stages.
Low-water control is a heavy gravel riffle 100 feet below gage; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period,
8.35 feet at 8.15 a. m. April 1 (discharge, 7,220 second-feet); minimum
stage recorded, 0.78 foot, September 26-27 and 30 (discharge, 80 second-
feet).

Ice.—Stage-discharge relation never seriously affected by ice.

REeauLaTiON.—None.

Accuracy.—Stage-discharge relation has remained permanent; not affected
by ice. Gage read to hundredths twice daily. One rating curve fairly
well-defined used for the entire period. Daily discharge ascertained by
applying mean daily gage height to rating table. KRecords good.

Discharge measurements of James River at Galena, Mo., during the year ending
September 30, 1922

- Gage Dis- . Gage | Dis-
Date Made by- height | charge Date Made by beight | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 26 1.00 116 {{ Apr. 1| V.L.Austin___________ 8.28 7,120
Jan. 9 1.81 331 || May 15 | Austin and lehams 2.57 657
Mar. 27 7.40 | 5740 || July 5| W.R. Denison...______ 126 187
Mar. 28 6.14 | 4,050 || Aug. 24 |-.... s 1 S, 106 121
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Daily discharge, in second-feet, of James River at Galena, Mo., for the year ending
September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
297 184 | 1,100 | 6,850 | 2,450 598 219 | 1, 109
312 170 670 | 4,920 | 1,950 552 225 | 1,570 105
328 178 750 | 3,600 [ 1,660 | 510 213 575
328 181 900 | 2,800 | 1,480 490 196 490 112
34 210 3282670 | 1,480 | 450 173 | 378 107
344 205 328 | 2,670 | 2,050 392 176 361 92
344 202 530 | 2,450 | 1,750 | 378 176 | 282 88
344 213 810 | 2,560 .1,320 | 361 178 190 93
344 208 900 | 2,350 | 1,170 361 181 |- 181 100
344 210 | 1,240 | 2,670 | 1,030 | 378 190 176 88
344 213123502670 90| 344 199 190 89
328 210 | 2,250 | 2,450 | 720 328 249 202 93
297 208 | 2,150 | 2,050 645 328 361 184 89
297 [ 213 2050]2250| 620] 328| 344] 178 89
297 208 | 2,050 | 2,890 | 620] 312 312 173 86
297 | 208 11,950 2,800 | 645 282 252 178 83
297 213 | 1,320 | 5,060 598 | 282 | 237 170 85
252 202 | 1,400 | 4,780 575 | 267 225 173 92
243 173 | 2,150 | 3,860 575 267 216 167 90
246 240 | 2,450 | 2,250 562 252 228 173 86
237 | 1,750 § 2,670 | 2,050 530 237 213 178 93
237 | 1,100 | 2,350 | 1,750 530 237 193 167 90
237 | 2,350 | 1,950 | 1,480 | 490 225 173 167 93
222 | 3,600 | 1,480 | 1,400 | 2,250 213 167 125 89
213 | 2,450 | 1,320 | 1,480 | 1,660 | 208 156 | . 118 83
328 210 | 2,250 | 3,860 | 1,400 | 1,400 208 | 3,360 121 81
361 208 | 1,850 | 6,400 | 1,480 | 1,100 1,100 | 110 81
361 216 | 1,850 | 4,250 | 1,660 | 840 [ 312 645 101 86
3,240 | 2, 560 780 252 470 105 83
920 | 2,670 720 | 237 432 105 81
328 6,700 [.__x...| 695 |-conn-- 378 nm| ...

Note.—Gage not read Nov. 25 and Jan. 6-8; daily discharge interpolated. -

Monthly discharge of James River at Galena, Mo., for the year ending Septem-
: ber 30, 1922

[Drainage area, 1,000 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
wmile

187 114 153 0. 153 0.02
695 123 260 . .20
1, 100 297 470 470 .54
199 278. 278 .32
3, 600 170 759 759 .79
6, 700 3281 2,160 2.16 -2.49
6, 850 1,400 | 2,760 2.76 3.08
2, 450 4 1,090 109 1.26
598 208 31 331 .37
3,360 156 382 382 .44
1,570 101 284 284 .33
112 81 9L 4 091 . !.0

NORTH FORK OF WHITE RIVER AT TECUMSEH, MO.

Locarion.—In sec. 16, T. 22 N,, R. 12 W., at Hodo’s ferry on West Plains-
Gainsville road, one-fourth mile west of Tecumseh, Ozark County, half a
mile below Bryant’s Creek, 3 miles above Lick Creek, and 8 miles above
Arkansas State line. - N
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‘DRAINAGE AREA.—1,180 square miles (measured on United States soil survey
maps).

REcorps avarLaBLE.—October 24, 1921, to September 30, 1922.

Gaee.—Vertical staff gage bolted to out¢ropping rocks on left bank 25 feet below
landing for Hodo’s ferry; read by Edward Hodo.

DiscHARGE MEASUREMENTS.—Made from ferryboat at gage or by wading.

CHANNEL AND conNTrROL—Bed composed of sand, gravel, and boulders. Con-
trol is flat outeropping rock and coarse gravel; permanent.

ExTREMES OF sTAGE.—Maximum stage recorded during the period, 7 10 feet at
4.30 p. m. March 31; minimum stage, 0.38 foot September 26, 27, 29, and 30.

Ice.—Btage-discharge relation never seriously affected by ice.

RecuLATION.—Natural regulation due to flow from large springs.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Gage
read to hundredths twice daily. Data inadequate for determination of daily
discharge.

Discharge measurements of North Fork of White River at Tecumseh, Mo., during
the year ending September 30, 1922

Dis-

Date Made by— h%iagglft charge

Feel | Sec-ft.
546

.82] . 758
1.39 1,320

Oct. 24 | Waldo and Williams__ .
Jan. 7 | Reginald Waldo.
May 1| ___. d

Daily gage height, in feet, of North Fork of White River at Tecumseh, Mo., for the
year ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.59 | 1.31] 08| 078| L62| 500 226 | 1.23| 0.85| 0.57 0. 46
.08 1 179 .82 LO02| L50| 3.8 | 212 L19| LOO .57 44
.08 1.08 81| 1.09| L42| 3.30| 203| L1565 1.47 .56 .44
.56 1.80 871 102} 1.40| 292} 213| 1L09 .93 56 +b5
.56 | 1.64 .86 981 1.42| 3.38| 206 | 1.05 .81 .55 .75
.56 | 1.49 .84 94| 1.51) 3.25| 211 | LO2 77 .53 .60
.56 | 1.39 .82 .90 | L53] 291 | 206| L0O| -.74 .53 .52
.55 130 .84 82| 146 2.72| 1.8 | LO1 .70 .53 .50
.68 1 1.20 .85 .81 187} 38| L79 .99 W71 .52 .48
.56 114 .87 .80 | 3.60| 460 | L69 .95 .69 .51 .52
.56 | 1L09| .87 79| 2.71| 58| 162 .93 .78 .50 .49
.04 | 105 .84 .7 230 405| 156 .91 .84 .52 .47
55 101 .82 . 2.00] 3.50| 153 .90 | .80 .52 .46
.54 .97 80 .70 270 3.03 | 1.47 .87 .74 .51 .45
.54 .92 .78 69| 2951 288 1.41 .86 73 . 50 44
.57 .90 .75 67| 2491 271} 138 .84 .72 . 50 .44
.62 .92 .75 66| 225 3.45| 139 .82 .69 . 50 .42
2.4 .88 .76 661 211 280 1.36 .80 .68 .50 .42
5.90 .85 75 .66 210 247 131 .80 .67 .58 .42
2.56 .84 .73 .73 2141 226 1.26 .78 .66 .51 .41
1.84 .81 .72 22| 202) 213] L21 .76 .65 .50 .41
1. 51 .80 .70 | L71| 187 202] 129 .76 .64 .51 .42
1231 ~ 82 .68 ]380 1.78| 193] 125 74 .62 750 .40
2.47 .95 67| 3.32| 170 1.8 | 1.85 74 .61 .48 .40
246 | LO7 .65 2471 L64| L8} LTI . .62 .47 .
1.8 | 1.06 .68 2144 218 1.82) L53]. .74 L2 .47 g
1.66 | 1703 .67 1941 3.22| 1L95| L55 74 .68, .47 .
1. 40 .99 .66 1727 287 3.02| 228 - .74 7% .68 .46 .40

128 .95 . 266 280, 1.54( .72 60 .46 1 .39
119 .91 475 245 1.86 .70 59 .46 .39
....... .88 .95 oeome) L2270 s Y -} N
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T BLACK RIVER AT LEEPER, MO.

Locarion.—In SW. 1f NE. 1/ sec. 27, T.28 N, R.3 E, on Mlssoun Southern

" Railway bridge at Leeper, Wayne County, 114 mlles above Greenwood

Valley Creek, 3 miles below McKenzie Creek, 5 miles below Deer Creek,
and 8 miles above Brushy Creek.

DRAINAGE AREA.—957 square miles (measured on United States soil survey
maps).

REecorDs AVAILABLE —June 15 1921, to September 30, 1922.

Gage~—Chain gage fastened to guard timber on downstream side of railroad
bridge; read by Lawrence Sanders. Elevation of zero of gage above mean
sea level, 423.95 feet. :

DisCHARGE MEASUREMENTS.—Made from downstream side of railroad or high-
way bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and sand. Control
is.a bar.of coarse gravel and boulders 800 feét below gage; fairly permanent.

EXTREMEs OF STAGE.—Maximum stage recorded during year, 13.40 feet at
4.30 p. m. November 19; minimum stage, 1.91 feet at 6.45 p. m. September 30.

1921-1922: Maximum and minimum stages same as given above.

Ice.—Stage-discharge relation never seriously aﬁ’ected by ice.

REGULATION.—None.

AccurAcy.—Stage-discharge relation changed during high water in N ovember;
not affected by ice. Gage read to hundredths twice daily. Records of
discharge not computed owing to lack of sufficient discharge measurements.

Discharge measuremnts of Black River af Leeper, Mo., during the year endmg
September 30, 1922

’ Gage | Dis- |~ . Gage | Dis-~

Date Made by— height | charge || - Date Made by— height | charge

- ' Sec.—ft. Feet | Secft.
Nov. 16 321 3.10 780
22 2,250 ¥. L. Williams__ 409 | 1,650

25 2,970 Reginald Waldo_. -2.48 435
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Daily gage height, in feet, of Black River at Leeper, Mo., for the year ending Sep-
tember 30, 1922

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June { July | Aug. | Sept.
3.12| 2.02| 8.55| 3.15| 4.20| 3.34|10.42| 4.8 | 2.56 | 2.42| 207 2.15
298| 202) 3.58 | 3.10| 415] 3.29| 6.92| 438 2.56| 238 | 208| 212
294 | 197 3.8 | 3.02| 3.98| 3.17| 558 | 4.05| 253 | 240 206 2.10
294 | 1.93| 3.95| 3.03( 3.8 | 3.10| 532 3.92| 250 241 207 2,10
2.83| 200| 3.8 | 3.10| 3.62| 3.09| 570] 3.82| 252} 246 ] 203 2.1
2.72] 200 878 3.05| 3,46 3.28| 532 3.65] 254 | 242 | 2.04 2.18
2.69] 202| 3.65| 2.990| 3.32| 3.68| 540 3.58| 2.54| 237 | 199 2.18
2,58 2200 3.52| 298 3.22| 3.72| 505| 3.48] 2.52] 235 1.98 2.13
2.50| 213| 3,42 298| 3.14| 3.80| 473 | 3.30| 249} 2.34 | 1.99 2.10
245| 2,16 | 3.32| 295 2.55| 4.25| 4.8 | 3,22 | 242} 232 1.9 2.09
2,41 211 3.22| 294 2.94| 445| 6.52| 3.16 | 240 2.28 | 1.96 2.10
236 206 3.14| 2.8 | 290} 435| 5951 3.11| 2.38| 227 203 2.06
2321 206{ 3.04| 284 | 284} 415| 542| 3.08| 237 | 229 1.96 2,08
2251 204 | 206 | 2.88| 279 | 530 485 | 3.04 | 244 2.26| 1.97 2,02
2171204 292 28| 276 558 | 478 | 299 246 | 224 | 2.03 2.02

2.02] 2.8} 283 | 272 515] 480 | 2.94| 242 | 2.24| 2.21 2.00
216 | 2.83| 272| 2.68f 445| 6.05| 2.91 | 236 | 226 | 213 1.97
3.40| 2.84| 2270 2.63 | 4.25] 7.52) 2.8 | 2.32| 2.29| 204 1.92
12.28 | 2.83 1 2.67| 250 |.__.__. 542] 2.84 | 229 229 2.06 197
850 2279 2.64 | 2.62{ 565| 462| 281 227} 231, 206 2,00
55 | 273] 2.61| 3.10| 515} 428 ] 2.79| 2.26| 232| 207| 188
4751 270 | 260! 3.75| 455! 3.98 276! 2.24| 235} 222 1.98
4,38 | 2.8 | 2.58| 3.60| 4.02| 882| 272 222| 238| 253 1.96
4.45| 3.52 | 2.57| 3.45| 38.55| 3.68| 2.68 | 219} 2.20] 267 196
510 | 4.8 | 254 336} 3.25| 3.60 274 | 221} 222 2.51 1.92
465| 4.35] 2.53 ] 3.52( 3.70| 3.8 | 2.78| 226 | 224 241 1.94
4301 3.8 250 3.42| 448 | 4.48| 2.72| 230 | 224 | 235 1.94
4.15 | 3.68| 247 3.38| 510 6.72| 267 | 2.35) 2.19| 2.26 1.94
3.92| 3.55 | 2.39 5081 6,121 2.64| 239} 216 220 1.95
3.70 | 3.35| 2.36 565| 510 2.61 | 2.45| 213} 2.18 1.92
....... 3.25| 3.0 11.49 2. 59 210 218 |._.....

CURRENT RIVER NEAR EMINENCE, MO.

Locarion.—In SE. 34 NW. 14 sec. 15, T. 29 N., R. 3 W., at foot of Coot Moun-
tain, 1 mile below Jack’s Fork, 3 miles above Blair Creek, and 8 miles north-
east of Eminence, Shannon County.

DrAINAGE AREA.—1,230 square miles (measured on United States soil survey
maps).

RECORDS AVAILABLE.—August 24, 1921, to September 30, 1922. The Western
Tie & Timber Co., 8t. Louis, has records of stage since December 6, 1920.

Gage.—Vertical staff gage in two sections; lower section, 0.0 to 10.1 feet bolted
to outeropping ledge on right bank; upper section, 10.0 to 26.0 feet fastened
to tree on right bank at same site. Prior to October 19, 1921, a painted
vertical staff on righf bank 1,200 feet above present gage was used; readings
corrected so as to refer to datum of present gage.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL—Bed composed of coarse gravel. Control is heavy
gravel and boulders at riffle below gage; fairly permanent.

EXTREMES OF STAGE—Maximum stage recorded during the period of records
14.20 feet at 5 p. m. November 19, 1921; minimum stage, 1.24 feet September
29 and 30, 1922,

Ice.—Stage-discharge relation never seriously affected by ice.

RecuLATION.~—No appreciable regulation from small dams above, but there is
natural regulation due to large springs.

Accuracy.—Stage-discharge relation has remained permanent; not affected by
ice. Gage read to hundredths once daily. Data inadequate for determina-
tion of discharge.

CooreraTION.—Gage-height record prior to October 19, 1921, furnished by
Western Tie & Timber Co., of St. Louis, Mo.
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CURRENT RIVER AT VAN BUREN, MO.

Locarion.—In NE. 3 NW. ¥ sec. 25, T. 27 N., R. 1 W., at highway bridge in
Van Buren, Carter County, half a mile below Davis Creek, 3 miles above
Carlos Creek, 3 miles below Henpeck Creek, and 4 miles above Big Spring.

DRraINAGE AREA.—1,640 square miles, revised (measured on United States soil
survey maps).

RECORDS AVAILABLE.—June 18, 1921, to September 30, 1922. The Engineering
Experiment Station, University of Missouri, has records at the same site from
August 25, 1912, to July 30, 1921.

Gage.—Chain gage bolted to downstream side of bridge; read by Z. Chilton.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND cONTROL.—Bed composed of coarse gra.vel No well-defined
control; low-water control probably at constricted section of channel at
former bridge site, 800 feet below gage; fairly permanent. B

LXTREMES OF DISCHARGE.—Maximum stage recorded during the period of
records, 10.25 feet at 7 a. m. November 20, 1921 (discharge, 22,100 second-
feet) ; minimuin discharge, 790 second-feet on September 28 and 30, 1922.

The University of Missouri has published a maximum discharge of 125,000
second-feet on August 21, 1915, and a minimum discharge of 540 second-
feet in September, 1913. On March 26, 1904, the river reached a stage
about 5 feet higher than the flood of 1915.

Ice.—Stage-discharge relation never seriously affected by ice.

ReguLATION.—Several small dams above have no apprecla,ble effect on the flow; ;
but natural regulation due to numerous large springs is evident.

Accuracy.—Stage-discharge relation changed during the high water in March and
April; not affected by ice. Rating curve, used October 1 to March 22, wel
defined; curve used May 12 to September 30, fairly well defined. Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table; shifting-control method used Mareh 23 to
May 11. Records good.

Dzscharga measurements of Current River at Van Buren, Mo., durmg the year
ending September 30, 1922

— Gage Dis- - Gage | Dis-
Date Made by height | charge | D2te Made by height | charge
Feet | Sec.ft.
Nov. 28 3.46 3,480
Jan. 5 190 1,660
Mar. 22 illi 4. 06 4, 240
May 12 Regmald Waldo.._____ 2.88 2,350

Sept. 27 | Austin and Denison.-_| 108 789
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Daily discharge, in second-feet, of Current River at Van Buren, Mo., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2,540 | 1,730 | 1,840 | 2,420 | 17,000 | 4, 8 1,460 | 1,240 | 1,010
3,140 | 1,680 | 3,140 | 2,180 | 10,500 | 4,340 | 1,490 | 1,760 | 1,010 | 1,010
4,180 | 1,530 | 3,140 | 2,060 | 8,220 | 4,020 | 1,490 ) 2,260 | 1,010 | 1,010
3,920 | 1,630 | 2,660 | 2,060 | 6,780 | 3,700 | 1,490 | 1,950 | 1,610 | 1,320
3,660 | 1,630 | 2,300 { 2,180 | 6,350 | 3, 1,490 | 1,490 1,670
3,270 | 1,530 | 2,060 | 2,420 | 7,000 | 3,260 | 1,400 | 1,320 940 |, 1,320
2,800 | 1,530 { 1,956 ( 2,660 | 6,150 { 3,110 { 1,400 | 1,320 940 | 1,080
2,660 | 1,530 | 1,730 | 2,780 | 5,550 | 2,870 | 1,400 | 1,240 940 | 1,010
2,420 | 1,530 | 1,530 [ 2,660 | 5,550 | 2,740 | 1,400 | 1,160 940
75 | 2,180 | 1,530 | 1,530 | 3,660 | 6,140 | 2,610 | 1,400 | 1,160 | 940 040
840.| 2,060 | 1,530 | 1,530 | 4,920 [ 9,620 | 2,480 { 1,400 | 1,160 940 940
840 [ 2,060 | 1,530 | 1,530 | 4,180'| 8,780 | 2,370 | 1,320 | 1,240 | 908 908
840 | 1,950 | 1,430 | 1,430 | 3,660 | 6,560 | 2,260 | 1,320 } 1,240 [ 908 908
840 | 1,840 | 1,430 | 1,340 | 3,530 | 5,730 | 2,150 | 1,320 [ 1,160 | 940 875
840 [ 1,730 | 1,340 } 1,340 | 5,780 | 53301 2,050 | 1,240 | 1,160 975 875
840 | 1,730 | 1,340 | 1,250 | 5,420 | 4,780 | 2,050 | 1,240 | 1,160 | 1,080 875
910 | 1,630 { 1,340 | 1,250 | 4,610 | 6,780 | 1,950 | 1,240 | 1,080 | 1,040 875
1,340 | 1,630 | 1,340 | 1,250 | 3, 12,000 ; 1,950 | 1,240 | 1,080 | 1,010 842
19 T 1, 15,600 | 1,630 { 1,250 { 1,250 [ 4,180 | 5,720 | 1,950 | 1,240 | 1,080 { 1,010 842
- | - 16,420 1,530 ) 1,250 ) 1,340 | 5,250 | 4,760 | 1,850 | 1,160 | 1,040 | 1,010 842
950 | 6,160 | 1,530.] 1,250 { 1,730 | 5,080 | 4,260 | 1,850 | 1,160 | 1,040 975 842
950 | 4,460 | 1,430 | 1,200 | 1,950 | 4,320 | 3,800 | 1,850 | 1,160 | 1,040 | 1,010 842
910 | 3,660 } 1,530 { 1,160 | 2,660 | 3,780 |" 3,650 |-1,850 | 1,160 | 1, 1,160
910 3,790 | 2,180 | 1,120 | 5,080 | 3,380 | 3,370 | 1,760 | 1,160 | 1,320 | 1,040 842
910 | 5,420 | 2,660 | 1,120 | 4,050 | 8,110 | 3,360 | 1,760 | 1,160 | 1,760 | 978 810
910 | 4,460 { 2,540 | 1,120 | 3,270 ( 3,490 | 8,350 { 1,670 { 1,160 | 1,400 975 810
910 | 3,790 | 2,300 | 1,160 | 2,900 | 6, 3,620 1 1,670 | 1,320 | 1,280 810
010 | 3,400 | 2,180 { 1,120 | 2,660 | 7, 8,780 ] 1,670 | 1,240 | 1,160 908 810
950 | 3,020 | 1,950 | 1,120 8,780 | 1, 1,240 | 1,080 | 908 810
950 | 2,660 | 1,840 | 1,120 6,130 | 1,580 | 1,320 | 1,080 875 | W8
2 {1 1,730 1 1,120 §_______{14,200 |--._.___ 1,500 |-camean 1,010 940 [

Note.—Gage not read Nov. 4, 5, and July 27; discharge interpolated. Gage not read Sept. 2-6; discharge
ted from comparison with records for adjacent stations en the same river.

N ‘ }
Monthly discharge of Current River at Van Buren, Mo., for the year ending Sep-
tember 30, 1922

[Drainage area, 1,640 square miles]

Discharge in second-feet

Run-offin
Month . Per inches
Maximum | Minimum | Mean square
mile
2,180 910 1,220 0744 0.86
16, 400 840 2, 960 1.80 2.01
4,180 1,430 2, 280 1.39 1.60
1,730 1,120 1,360 .829 .96
5,080 1, 250 2,130 1.30 135
14, 200 2,060 4, 360 2.66 3.07
17, 000 3,350 6, 610 4.8 T 4,50
4,890 1, 500 2,420 1.48 1.7
1,490 1,160 1,310 . 799 .89
2, 260 1,010 1,270 .17 .89
1,160 875 976 . 595 .69
1,670 778 944 . 576 .64
17, 000 778 2,320 1.41 19.13
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CURRENT RIVER AT DONIPHAN, MO,

Locarion.—In N. 14 sec. 27, T. 23 N., R. 2 E., at highway bridge three-fourths
of a mile west of Doniphan, Ripley County, and 2 miles above Briar Creek.

DRAINAGE AREA.—2,030 square miles (measured oni United States soil survey
maps).

REcoRDS AvAILABLE.—June 14, 1921, to September 30, 1922. The United
States Engineer Office, Memphis, Tenn., has records of stage since August
1, 1918.

GaGE.—Chain gage bolted to upstream side of highway bridge; read by T. B.
Swindel. Prior to May 10, 1922, a painted staff gage on bridge pier, and an
auxiliary staff gage on right bank graduated from 0 to 4 feet, were used.

DIsCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL—Bed composed of coarse gravel; fairly permanent.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 11.50
feet at 7 p. m. April 1 (discharge, 22,000 second-feet) ; minimum stage, 0.58
foot at 8 a. m. September 29 (discharge, 1,310 second-feet).

1921-1922: Maximum and minimum sfages same as given above. 4
The flood of August, 1915, reached a stage of 25.5 fegt determined by level
from flood marks, by United States Engineer Corps.

Ice.—Stage-discharge relation never seriously affected by ice.

Recurnation.—Natural regulation through numerous large springs.

Diversions.—A small canal diverts water above the bridge for industrial use in
Doniphan, but the canal passes under the bridge, and the flow is included
in the discharge for the station.

Accuracy.—Stage-discharge relation changed during the high water on Novem-
ber 21; not affected by ice. Rating curve used before the change, fairly
well defined below 8,000 second-feet; curve used after the change well de-
fined below 8,000 second-feet; extended above that point. Gage read to
hundredths twice daily after May 10; to tenths once daily prior to May 10.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair. .

CooPERATION.—Gage-height record prior to March 1, 1922, furnished by United
States Engineer office at Memphis, Tenn.

Discharge measurements of Current River at Doniphan, Mo., during the year end-
ing September 30, 1922

Gage | Dis- _ Gage | Dis-
Date Made by— height | charge | D8t Made by height | charge
- Feet | Sec.ft. Feet | Sec.ft.
Nov. 15 0.86 1,460 || Mar. 21 | E. L. Williams. 4.68 | - 6,880
23 3.80 5,340 || May 10 | Reginald Waldo. 2.88 3,870
Dec. 31 186 2,660 || June 11 |.__._ do. 1.39 2,170
Mar. 20 4,33 6,240 || Sept. 29 | Denison and Austin.... .60 1,330
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JACKS FORK AT EMINENCE, MO,

Locarion—In W. 14 sec. 26, T. 29 N., R. 4 W,, at highway bridge half a mile
north of Eminence, Shannon County, 1 mile below Mahan’s Creek, and 8
miles above mouth. '

DRAINAGE AREA.—376 square miles (measured on United States soil survey
maps) ; somewhat indefinite because of large tributary springs. -

RECORDS AVAILABLE.—October 18, 1921, to September 30, 1922.

Gage.—Chain gage bolted to upstream side of bridge; read by E. J. Ward.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading. ' )

CHANNEL AND CONTROL.—Bed composed of sand, gravel, and boulders. Con-

~ trol is a coarse gravel bar 300 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.— Maximum stage recorded during the period of record
7.65 feet at 5.15 p. m. November 19 (discharge, 7,240 second-feet); minimum
stage, 1.23 feet September 27-30 (discharge, 135 second-feet).

Tce.—Stage-discharge relation never seriously affected by ice.

REcurATION.—Natural regulation through flow from several large springs.

Diversions.—None.

Accuracy.—Stage-discharge relation changed during high water November 19;
not affected by ice. Rating curve used October 18 to November 18 fairly
well defined; curve used November 19 to September 30 well defined below
900 second-feet and extended above that point. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good except those above 1,000 second-feet
which are fair.

Discharge measurements of Jacks Fork at Eminence, Mo., during the year ending
September 30, 1922

— Gage | Dis- _ Gage | Dis-
Date ‘Made by hoight | charge || Date Made by h eiag%lt charge
Feet | Sec.ft. Feet | Sec.ft.
Oct. 18 | Waldo and Williams._.| 1.54 163 || May 16 | Reginald Waldo.._____. 1.95 397
Mar. glé E. I& Williams__.____._ g?? '(7567(7; Sept. 25 | Denison and Austin.__.| 1.23 133
_____ L R . &
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Daily discharge, in second-feet, of Jacks Fork at Eminence, Mo., for the year ending.
September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May |'June | July | Aug. | Sept.
9501 285 250 1801 - 180
815 285 | 590 | 177 167
755 268 515 174 155
695 2684 405|. 170 |-~ 167
668 268 325 167 325
640 | 250 268 167 268
500 | 250 250 164 218
540 1. 250 234 161 | 192
490 250 234 161 177
468 250 218 158 174
445 250 218 158 167
425 250 155 164
405 234 234 155 161
405 234 218 155 158

405 218 212 158 152

* NoTE.—Qage not read Oct. 19; discharge interpolated. -

Monthly discharge of Jacks Fork at Eminence, Mo., for the year ending September
30, 1922 ’

[Drainage area, 376 square miles]

Discharge in second-feet.

. Run-off
Month. Per in inches.
Maximum.| Minimum.| Mean. square
e.

173 155 163 0.434 0.22

5,940 152 858 L75 1.9

1, 160 325 520 1.38 1.59

3 250 305 .811 .94

1, 760 285 551 1.47 1.53
5,760 490 1,210 3.22 3.71
3,770 510 1,310 3.48 3.88

285 453 1.20 1.38

285 205 239 . 636 .7

590 183 250 .665 {- .77

192 149 165 . 439 .51

325 135 165 .439 .49

' BIG SPRING NEAR CHICOPEE, MO.

Locarion.—In sec..6, T. 26 N., R. 1 E., 1,000 feet above mouth of Spring Creek,
4,000 feet below St. Louis-San Francisco Railway bridge over Current
River,"and 314 miles southeast of Chicopee, Carter County. :

RECORDS AvAlLABLE.—January 8 to June 30, 1922.
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Gace.—Vertical staff bolted to face of large rock on right bank ef spring branch,
150 feet below outlet of spring.

DiscHARGE MEASUREMENTS.—Made from temporary wagon bridge 500 feet
below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of heavy gravel and boulders; practi-
cally permanent; moss and weeds grow in bed of stream. Gravel ford
across branch 400 feet below gage controls low flow to some extent. Stage-
discharge relation is affected part of time by backwater from Current River.

EXTREMES OF DISCHARGE.—Maximum discharge during period of records, 589
seecond-feet (measured with current meter) May 13; minimum discharge,
341 second-feet (measured with current meter) September 27, 1922.

Ice.—Stage-discharge relation never affected by ice.

ReauratioN.—Entire flow from the naturally regulated spring.

Accuracy.—Stage-discharge relation probably permanent except for backwater
from Current River whenever the river was above gage height 2.8 feef at
Van Buren. Rating curve fairly well defined; constructed by subtracting
from gage heights for discharge measurements the amount that Current
River at Van Buren was above 2.8 feet. Gage read to hundredths once
daily. Daily discharge ascertained by applying to rating table dail, gage
height corrected for backwater by amount that Current River at Van
Buren was above 2.8 feet, whenever that occurred. Records fair.

2

Discharge measurements of Big Spring near Chwol?ee, Mo., during the years endmg
September 30, 1921 and 1922

: Gage Dis-
Date Made by— . height | charge
1921 Feet Sec.-ft.
Aug. 5| Reginald Waldo - 367
1922
May 13 j.__ do.. e - s, 86 . 589
Sept. 27 Demson and Austin. e .76 341

< Backwater from Current River when measurement was made.

Daily discharge, in second- feeﬂt§ of Big Spmng near Chicopee, Mo., for the year end-

ing September 30, 1922

Day Jan. | Feb, | Mar. | Apr. | May | June Day Jan. | Feb. | Mar.| Apr. | May | June
) NSRRI I, 446 | 472 | 473 | 472 446 (| 16 _____ —-| 3581 3581 446 446 | 534 404
2 446 | 446 | 488 | 446 446 (| 17__ . _____ 358 | 358 | 446 | 446 | B34 |+ 404
b SR, 446 | 424 | 500 446 46 || 18 ____. 368 | 358 | 472 459 | 534 404
4 e 500 | 424 | 500 | 446 | 424 |19 _________ 358 | 358 | 424 | 472 | 500 404
 JURRSRIN B 446 | 424 | 424 | 446 424 |1 20. ... 3581 358 1 446 | 472 | 500 | a0s
6. .. 424 | 472 | 446 472 424 121 ____._ .. 3581 388 | 472 | 446 | 500 | 404
SO SR 404 | 500 | 446 [ 472 424 122 ________. 358 1 404 | 472 | 446 | 4721 - 404
: S 372 | 404 | 472 404 | 500 424 |23 _.___. 358 500 | 472 | 472 | 472 404
| S 372 | 388 | 500 | 446 | 500 424 | 24 . ___. 358 | 473 | 500 | 472 472 404
10 s 372 | 388 | 446 424 | 500 424 || 25 __ .. __. 358 | 446 | 578 | 446 | 472 | 404
| S 372 | 388 424 | 472 | 534 L0 T—— 344 | 4721 5781 -472 | 4727 404
2 372 | 372 446 | 503 | 534 404 | 27 . 344 | 472 539 | 446 | 472 404
13 372 | 372 4461 534 | 578 404 || 28 ... 3441 500 | 500 | 446 | 446 404
4 368 [ 365 | 472 472 | 578 404 4 29 344 472 | 446 | 446 404
15 .. 358 | 35681 446 | 446 | 534 404 [} 80_____.___ 344 446 | 446 | 446 404

' 31... 344 458 446

NoTE.—Stage-discharge relation affected by backwater from Carrent River Feb. 2, 3, 24—27, ahd Mar.
8 to May 12. Daily discharge interpolated Feb, 14, Mar. 27, and Apr. 1, 2, 12, 18, 28, and
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Monthly discharge of Big Spring neargéhiccg:ee, Mo., for the year ending September
R 0, 19

Discharge in second-feet
Month

Maximum | Minimum | Mean

b4 344 358
358 414
578 424 469
404 460
578 446 490
446 404 413

ELEVEN POINT RIVER NEAR BARDLEY, MO.

Location.—In NW. 14 sec. 20, T. 23 N., R. 2 W., at highway bridge on Alton-

) Doniphan road at Johnson’s ferry, 7 miles southwest of Bardley, Oregon
County, 7 miles above Frederick’s Creek, and 12 miles above Arkansas
State line.

DrAINAGE AREA.—Not measured.

REecorDs AvarLaBLE.—October 22, 1921, to September 30, 1922.

Gage.—Chain gage bolted to upstream 51de of bridge; read by J. S. Johnson.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND conTrOL.—Bed composed of sand and gravel; some outcropping
rock. Low-water control is contracted section 300 feet below gage where
flow is swift and broken; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period, 10.05
feet at 5 p. m: March 31 (discharge, 7,560 second-feet); minimum stage,
1.65 feet September 28 (discharge, 411 second-feet, by current-meter meas-
urement).

TIoe.—Stage-discharge relation never affected by ice.

RecuLaTioN.—Natural regulation due to flow from numerous large springs,
among which Greer Spring is the largest.

Accuracy.—Stage-discharge relation not permanent; not affected by ice. Rat-
ing curve fairly well defined up to 2,000 second-feet used January 1 to Sep-
tember 30. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used October 22 to December 31. Records fair.

Discharge measurements of Eleven Point River near Bardley, Mo., during the
period September 14, 1921, to September 30, 1922.

o Gage Dis- o Gage Dis-
Date Made by height | charge || D8te Made by- height | charge
1921 Feet | Sec.ft. 1922 Feet | Sec.-ft.
Sept. 14 | E. L. Williams..____.__ 3.79 1,440 || Mar. 20 | E. L. Williams._....._. 4.30 1,800
Oct. 22 | Reginald Waldo..______ 1.88 383 || May 9 |-Reginald Waldo__..__._ 3.22 1,160
1922 Sept. 28 | Austin and Denison._..| 1.65 411
Jan. 1| ... L 1) SO, 2.26 620
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Daily discharge, in second-feet, of Eleven Point River near Bardley, Mo., for the
year ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept,
745 640 690 910 | 5,130 | 1,310 800 690 515 480
010 | 590 | 1,020 9102930 1,250 855 690| 515 450
010 | 590 | 910 85524501 800 | 965| 515 450
910 | 640 | 855 | 8551} 2,150 1,310 800 | 515 450
910 590| 80| 855][2080]1, 800 | - 745 | 515 450
855 590 7451 855(2080 1,250 745| 690| 515 450
800 | 5901 690| 910) 1,870 1,250 | 745| 690 ] 515 450

500] 640 | 910 1,800 1,080 | 745 640| 515 450
745 | 590 | 640 . 965) 1,940 1,130 | 745] 640]| -515 450
690 | 500! 6401 1,550 1,870 ! 1,130{ 745| 640 515 450
600 590 | 640 | 1,490 { 2,450 | 1,080 | 745 | 590! 480 450
745 590 | 590 | 1,370 | 2,370 [ 1,080 [ . 690 | 640 | 480 450
690 | 500| 590 1,250)2010) 1,020] 690 | 640] 480]- 450
640 590 590 | 1,310 | 1,800 | 1,020 690 | . 640 480 450
690 { 590 | 550 | 1,370 | 1,670 | 1,020 690 | 640 480 450
640 | 550| 550 1,310 1,610 | 1,020 00 | 590 | 550 425
690 | 550 | 550 1,310) 2010 965 690 590| 515 425
640 | 550 | 550 1,310 | 1,940 | 965 690 | 590 | 515 425
640 | 550 | 550 | 1,490 | 1,670 965| 640 480 425
640 | 550 | 550 |.1,730 | 1,610 ( 965 |- 640 | 590 | 480 425
590 1,610 | 1,490 | 910 640{ ° 480 425
500 1,420 | 1,490 910 640 550 480 425
500 1,370 | 1,370 910 640 550 480 425
690 1,250 | 1,370 [ 910| 640 | 5501 480 425
690 1,190 | 1,370 910 640 590 | 480 425
745 1,310 | 1,310 |  855| -640 [ 590| 480 425
690 1,870 (1,310 | * 855 640 590 | 480 425
690 1,870 | 1,370 855 640 | 550 450 425
690 1,670 | 1,370 855 640 550 450 425
640 2,010 1,370 | 800{ 6401 550| 450 425
640 5,820 |._____. 800 | ... 550 | 450 |.__._ —

Monthly discharge of Eleven Point River mear Bardley, Mo., for the year ending
September 30, 1922 .

Discharge in second-feet

Run-off in
Month ) acre-feet
Maximum | Minimum | Mean
October 22-31 i 400 380 396 7, 850
November . 2,770 400 755 44, 900
910 590 717 44, 100
640 480 557 34, 200
1,020 550 725 40, 300
5,820 855 1, 450 89, 200
5,130 1,310 1,910 114, 000
1,310 800 1, 030 63,300
.................... 640 701 41,700
965 550 629 38,700
550 450 492 30, 300
______________________________ 480 425 438 26, 100

GREER SPRING AT GREER, MO.

Location.—In SE. 1{ SW. 1{ sec. 36, T. 25 N., R. 4. W., 250 feet below Greer
Spring Milling Co.’s dam, 500 feet below second spring, 850 feet below first
spring at mouth of cave, 1 mile north of Greer, Oregon County, 134 miles
above Eleven Point River.

REcorDps AvaiLABLE.—August 10 to December 30, 1904, and November 18, 1921,
to September 30, 1922.
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Gaar.—Vertical staff {astened to latge elm tree on right bank af ‘siine Yocation
as gage used in 1904. Gages not set to the same da,tum

DIscHARGE MEASUREMENTS.—Made by wading. - oo

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders. Control
is a section of boulders and rocks below the gage; fairly permanent. Stage
at gage is never affected by backwater from Eleven Point River. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 1.68 feet
at 10.15 a. m. April 11 (discharge, 835 second-feet); minimum stage, 0 94
foot February 15-19 (discharge, 237 second-feet).

Ice.—Stage-discharge relation never affected by ice.

ReguLaTioN.—Dam 250 feet above gage does not utilize the entire flow and the
effect is not noticeable.

Accuracy.—Stage-discharge relation permanent. Rating curve poorly deﬁned
Gage read to hundredths once daily. Dally discharge ascertamed by apply-
ing daily gage height to rating table. Records poor.

Discharge measurements of Greer Spring at Greér, Mo., dunng the year ending

September 30, 1922 ¢
- Gage | Dis- . - Madere | Gaie | Dis
Date Made by— height | eharge || D8t6 | . =~ Madeby— hetght ‘chargo
‘Feet | Seeft. || - : Feet 1 Secft.
Oct. 21 Waldo and Wﬂllams ........ 279 | May 9 | Reginald, aldo....-_. 1,35 525
Nov. 18 Reginald _______ 0.99 317 |! Sept. 28 Denison and Austin...|] 1.00 m

Dazly discharge, in second-feet, of Greer Spring at Greer, Mo., Jor the year endmg
September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.{ Apr. | May | June | July | Aug. | Sept.
400 306 270 344 768 624 448 432 330 308
416 204 259 344 860 624 448 432 330 306
432 204 | - 250 358 660 | - 624 432 464 330 308
432 306 259 358 660 624 432 464 318 264
416 306 259 358 708 624 432 464 38| 204
400 204] 250 a2} 708| 62| 432) 48] 38| 20¢
386 204 269 { - 872 708 | 606 432 448 B8l 204
372 204 248 372 708 {. 606 416 448 318 282
372 204 248 386 7561 588 416 432 Ay 282
38| 204| 248 400] 755| 88| 418f 432] 38| 288
358 306 248 386 835 588 418} 400]. 3i8 308
358 306 248 386 755 570 416 400 306 204
344 204 248 400 755 570 400 386 | 306 204
344 204 248 448 708 8552 400 386 306 204
330 294 237 48 708 534 400 | 3721 306 204
330 282 237 448 660 498 400 3721 318 282
3441 2821 . W7 432 708 498 400- 358 818 282
344 204 237 416 660 480 400 358 318 .282
344 282 27 448 660 480 400 358 308 282
330 282 204 498 660 480 400 358 308 282
330 232 282 | 498 642 " 464 | 400 358 306 282
330 282 282 | . 498 624 464 386 344 318 282
330 282 344 480 624 464 386 3441 318 | 282
344 270 344 480 624 480 386 358 306 4 282
344 270 330 480 624 480 386 372 306 270
330 270 358 498 624 480 400 358 308 270
330 259 358 534 624 480 400 358 306 270
318 259 344 552 642 480 400 358 306 270
318 248 624 642 464 416 344 204 270
306 248 | _.___. 708 624 464 416 344 318 270
306 248 |ocees 756 jo ... 464 | ____ 344 318 [

18569°—25t—WsP 547——4



46 SURFACE WATER SUPPLY, 1922, PART VII

Monthly disgharge of Greer, Spring at, Groer, Mo.ifor the year. ending September
onihly disgharge of Greer.S ;1988 L T

. 3
s 4

ke D "%
R S . [ ;: Discharge in second-feet
T . . Month T -
B - { Maximum | Minimum | Mean
3
516 282 | 463
432 306 355
- 366 U8 284
358 237 Z?sﬁ
755 |, 344 ’
835 624- 681
624 -464 T 534
a8 | 386 410
464 344 390
330 294 314
306 | r 210 286

o AnmsAsnvannasm |
A EAST FORK OF ARKANSAS RIVER NEAR LEADVILLE, COLO.

Locarion.—In sec. 16, T. 9 8., R. 80 W., at highway bridge 200 yards above
", ‘motth of Tennessee Fork and 3 miles northwest of Leadville, Lake County.

DRAIN}LGE AREA.—52 square miles (measured on.topographic map).

RECORDS AVAILABLE. .—April 25 to August 31, 1890;° June 18 to October 11, 1903

. Junes, 1911, to September 30,'1922.

e

Gage. ——Vert;gal staff on left bridge abutment, near upstream end rea.d by Fred

Coquoz. No known relation between present gage and gages used prior
Cto 19120 ' a o : o

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CEANNEL AND cOoNTROL.—Bed composed of coarse gravel and small boulders.
" Contral 30 feet downstream from gage; slightly shifting. Banks low, sub-
ject to overﬂow at extreme high water.

EXTREMES OF DISCHARGE. —Maximum stage recorded during year, 1.46 feet on
May 28 a,nd 30 (dlscharge, 409 second—feet), minimum discharge occurred
during winter. . -

, : 1911—192? Mammum stage recOrded 2.03 feet at 8.30 a. m. June 15,

- 1921 (discharge, 794 second-feet); minimum discharge measured 5.4 second-

.+ feeb on January 18, 1918. - s .

Tce.—Stage-discharge relation seriously aﬁected by ice.

Drverstons—The Leéadville - Water Co. makes a continuous diversion of 2

> seeond-feet from East Fork above station. During the winter this diversion
may be.increased to 3 second-feet.

REGULATION. ~D1urnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation,

Accuracy.—Stage-discharge relation shifted slightly. Rating curve well de-

’ fined. Gage read to hundredths twice daily. . Daily discharge ascertained
by applying mean daily gage-height to ratmg table except periods October 1
to May 15 and September 1 to 30, when shifting-control method was used.
Records fair. :
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Dzscharge measurements of East Fork of Arkansas ‘River near Leadmlle Colo.,
durmg the year ending September 30, 1922 . .

s f

T b Sty - Tt

. : . -Gage .| . Db— I B . fGage | ‘Disst
Date M‘ade by- | height | ‘charge ‘Dg.vte_ ) Ma’deby height p}mg%
N . ’ i ' v < - .« - . el o

Feet | Sec.ft. F
Oct. m 028  10.9 || May" 251 Robert Follangbee___ .
Jan. 1,00 (. 129 | June 16 do..,--.,.-,.._._,... .
M % .90 9.3 || Sept. 12 | V.8, Arfhiy 0w s
Apr, 30 .25 i [ A . . DA N

16:8

L3 ét&ge—discharge relation affected by ice.

Daily discharge, in second- feet, of East Fork of Arkansas Rwer near Leadmlle
Colo., for- the year endmg Septémber 30, 1.9

o : R T A N .
Day .. Ogt. Nov._, May | June | July | Aug. | Sept.
16 19 352 88 53 30
16 2| 2554 73 100 37
13 23 266 82 831 32
12 27 255 82 4| i
13 31, 212 66 - 384 13
12 51y 282 57 p-] iZ8
13 64 290 49, 441, )
1 73 310 85 3Bt b2
13 66 328 75 .22 - 2B
12 51 310 80 22 25
12 44 255 57 2. 2
12 35 260 48 © 32 2t
12 32 101 40 21 21
12 26 174 31 27 qﬂ
10 ‘28 166 30 37y k3
X 15 . )
9 25 118 34 62 15
9 - 46 109 |- 37 821 7 13
9 B 68 134 30 31 9
P12 68 109 2 31 15
13 75 134 37 37 10
16 b7 115 22 31 9
16 60 124 26 32 9
16 68 21 23 -37 11,
16 75 124 %[ 12 !
16 95 100 22 49 { 11
16 88 98 231" 2 12
16 .92 .98 1. . .22 26
16 402 80 28 23 9
15 364- 951 64 3ty 9
16 402 103 46 31 10
16 370 |- 53 b7 I,

Monthly discharge of East Fork of Arkansas River near Leadville, Colo., for the
year ending September 30, 1922

Discharge in second-feet R i
. un-off in
Month acre-feet
Maximum | Minimum [ Mean

16 9 13.5 830

........................ 15 893

402 19 95.2 5, 850

352 80 188 11, 200

88 22 46.1 2,830

100 22 40. 1 2,470

37 9 18.2 1, 080

NoTE.—Mean discharge for November is estimated.
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ARKANSAS RIVER AT GRANITE, COLO.

LocaTioNn.—In sec. 31, T. 11 8., R. 79 W., at Granite, Lake County, below
mouth of Lake Creek and above Lost Canyon and Clear creeks. -

D2aINAGE AREA.—431 square miles (revised measurement on topographic map).

RizcoRps AvAILABLE.—May 1, 1897, to September 10, 1899; April 6, 1910, to
September 30, 1922.

G.ge.—DBristol water-stage recorder of float type on right bank 200 feet below
highway bridge at Granite. Prior to October 26, 1917, inclined gage on
left bank half a mile ‘u*pstrea,m. Relation between gages not determined.

DiscrArRGE MEASUREMENTS.—Made from highway bridge near railroad station
or by wading.

CHANNEL AND coNTroL.—Bed composed of coarse gravel and sma.ll boulders.

" Control shifting. Banks not subject to overflow.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
" recorder, 3.77 feet at 3 a. m., July 14 (discharge, 1,680 second-feet) ; minimum
discharge, 72 second-feet on January 11 and 21.
T 1910-1922: Maximum stage, 4.7 feet June 11, 1918 (discharge, 2,630
second-feet); minimum discharge recorded 11 second feet on Ma.rch 15,
1918.

ICE.—Stage-discha,rge relation not seriously affected by ice.
DiversioNng.—Court decrees for diversions of 90 second-feet from Arkansas
River between this station and junction of Tennessee and East forks.
REeGcuLaTION.—Discharge affected by operation of Twin Lakes reservoir, which

has a storage decree for 54,450 acre-feet.

CoorEraTION.—Complete records furnished by State engineer.

Discharge measurements of Arkansas River at Granite, Colo., during the year
ending September 30, 1922

— Gage Dis- . Gage | Dis-

Date Made by- helght | charge || D2te Made by height | charge

Feet | Sec~ft.

Feb. 1 July 8| Thomas Curtis_....._.._| 274 816

Mar. 9 27 -do. 1.87 328
Apr. 4 i Aug. 8 2.53

ay 21 29 2.67 784

June 13 Sept. 18 128 138

o Stage-discharge relation affected by ice.
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Daily discharge, in second- feet, of Arkansas Rwer af Gmmte, Colo., for the yedr
ending September 30 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June |-July | Auvg. |-Sept.
149 144 149 Hn3 %01 . 84 ‘106 426 75L |, 952 b17 779
152 160 44| 116 98 84| 106| 421| 897 | 921 3 684
141 163 141 100 | 1104 84 11| 435 1,020 &4 1 627
136 | 163{ 136 76 110 84| 148 | 45011,140( 874 -371 389
136 155 139 76 7% 106 148 465 | 1, 210 890 528 232
136 | 155| 158 75 84 84| 148 539112001 952! 697 219
149 149 41 87 89 84| 124 506 ) 1,380 | 91d4{ 697 225
158 152 147 87 110 84]..124 614 | 1,490 800 677 | . 209
1 134 | 147 87 110 84| 124 7441 1,580 807{ 671 ( ' 203
136 139 41 84 105 8 124 | 837 1,530 929 664 200
136 144 147 T 105 84 124 7231 1,450 852 a7 180

139 155 88 78 | . 108 124 620 | 1,460 786 71
19| 147| 156 75 81| 106| 02| 596]1,540( 765 270 1”71
14| 47| 163 98 73] 106 102| 556 )1,530| 800 368 171
17| 141 158 69 98| 131! 124} 51701,470) 82| 207] 1%
129 136 158 85 92 131 124 495 | 1,440 830 304 146
141 122 1684 100 80| 131| 124| 480{1,210; 751| 353 138
95| 110 173 88| 110{ 106 1241 506]1,260| 677 293 146
262 | 124| 163 88 931 108 124! 639)1,280| 677 | 252 141
262 | 136 158 770. @4 106| 124] 807|L,330( 684 235 134
238 149 139 72 106 106 148 897 1 1,420 639 222 124
228 | 139 144 82| 106| 156) -148| 905] 1,200 384 28 124
2281 136 144 88 84| 156 148] 983)1,130| 337 289 131
228 129 14 88 84 156 174 | 1,060 | 1,100 34 324 171
28| 134] 144 86 84| 13n| 174|1,160] '991| 32¢| 677 209
245 139 144 131 235 | 1,280 94| 32 874 206
245 | 141 136 131 206 1,330} 8%2( 333 807 203
21| 141 134 1311 942 |1,260)] 867 | 367| 793] - 208
136 144 134 106§ 20311, 867 40 788 | 166
136 149 139 106 384 | 1,250 952 398 793 129
136 (-ooooen 136 106 ... L1110 412 8001 .. ___
Monthly discharge of Arkansas River at Granite, Colo., for the year endihg
September 30, 1922
Discharge in second-feet Run-off in
“hun
Month . acre-feet
Maximum | Minitoum | Mean -

262 114 172 10, 600
163 110 142 8, 450
123 134 147 9, 040
116 72} 89 5, 470
110 73 04.3 5, 340
156 84 100 8, 700
384 102 164 91%

1,330 421 772 7,
1, 580 751 | 1,220 72, 660
952 324 673 41, 400
874 222 522 32, wo

779 12 283 13,900
1, 580 72 362 262, 000

ARKANSAS RIVER AT SALIDA, €OLO. .
Location.—In sec. 32, T. 50 N., R. 9 E., at Salida, Chaffee County, some dis-
tance above mouth of South Fork of Arkansas Rlver, nearest lmportant

tributary.

DRAINAGE AREA.—1,210 square miles (revxsed measurement on map of Cola«

rado, scale 1: 500 ,000).

RECORDS AVAILABLE.—April 11, 1895, to October 31 1903; November 3, 1999,

to September 80, 1922.

Gaau.—Bristol water-stage recorder on right be,nk in City Park 400 feet below
highway bridge; mspected by wa.ter commxsswner. Datum’ iowered 1.0 foot

Jahuary 1, 1922, " 7
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DiscrareE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CcONTROL.—Bed composed of coarse gravel; shifts at intervals,
Ne well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage -during year from water-stage

recorder, 5.42 feet at 8 a. m. June 14 (discharge, 2,870 second-feet); mini-

mum stage, 1.40 feet on March 29 and 30 (discharge, 217 second-feet).
1909-1922: Maximum stage, 6. 2{,feet (old datum) June 13, 14, and 17,

1918 (discharge, 4,840 second-feet);) minimum stage, 0.10 foot, January 28,

1915 (dlscharge, 155 second-feet)

-Jce.—Btage-discharge rélation ot affected by ice as river is kept open by springs.

Diverstons.—Court, decrees for diversions of 154 second-feet from Arkansas
River between -this station and Granite.

.REcuLaTioON.—Flow at station regulated to some extent by Twin Lakes and
Clear Creek reservoirs which have storage decrees for 54,450 and 11,500
acre-feet, respectiwe‘ly

COOPERATION —Complete records furnished by State engineer.

Dtscharge measurements of Arkansas River at Salida, Colo., during the year ending
, September 30, 1922

. e e G Dis- . Gage | Dis-

Date -Made :fxy heisﬁ?t charge || D8te Made by beight | charge

- Feet | See.-ft. Feet | Sec.-ft.
Feb. 2| H. D. Amsley ........ 0.45 218 {| July 6 4.33 1, 700
: Mar. 10 | Thomas Curtis .45 242 ¢ 28 2.37 543
.d 1.68 204 § Aug. 9 2.92 865
3.38 1,240 30 3.22 1,010
3.681| - ‘l 470 || Sept. 19 1.81 344

5.09| 2610

Dazly dwcharge, in second- feet of Arkansas River at Salida, Colo., for the year ending
September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
..360 | 501 378 3001| 263| 233| 222 492|1,550| 2,050 822 955
418 3781 307] 20| 230| 227 519 1,710 | 2030 1,010 927
420 378| 311 263| 263 240) 534 1,790] 1,980 | 913 850
42| 358 2741 283 283 | 640 2,040 [ 1,940 | 79 732
442 358| 271 74| 254| 295] 640 )2,150] 1,940 | 708 457
42| 350] 2ni! 243| 246 24| - 73812200 1,960 | 1,040°f 893
42| 346 249 | 225( 208| 892)238]1,970| 9707 -gk2
442 338 277| 254 265| 208{1,010|2540|1,850| 913 - 382
420 338 | 277 27| 243 295)1,060 | 2,630 1,770 | -871 382
300 | 38| 27| 274 246] 29211,250| 2,560 ] 1,900 | .. 843 364
420| 378]° 37 254 | 2741 1,150 | 2,500 | 1,860 353
420 ( 370 257 271 251} 289 1,070 [ 2,510 | 1,770 | 920 340
420 350| <271 | 2431 246| 27711,000 | 2,550 { 1,650 | 557 333
420 346 260 246 251| 268 948 (2,660 1,660]| 424 340
399 | 346 283 | 238 265| 268] 8502490 {1,610 515 343
346 | 264| 263| 271| <277 7632350 1,630 470 347
412 302| ‘265| 27| 27| 265 73812130 1,570 "640 43
309 | 938 | - 280{ 254 274)- 40} - 8202170 1,530| 696 343
370 | 358 | _268| 274| 257 23] 913{2170|1,50]| 770 350
»358 .- 268 280 } 1,260 | 2,200 } 1,460 | 738 347
4161 3581 27| 263[ 240 202 1,470 1,3%0 | 645 347
399! 350] 2571 268| 240! 3041 1,510 1,360 | 608 343
300 | 358 257 | 251 | 254 314 1,640 543 | 562 336
300} 0333 | 263 ) 240 2711 -333 | 1,630 528 )| 53371 .32
399 ( 338 263| 249 254| 3407 1,830 496 | 553 367
Brgil- 366 | 27| 254 240 360 |.2040 501 | 1,080 382
‘358 | 21| 257 40| 3712250 519 %fom 382
370 358 27| 21 397 | 2,320 528 | -978 382
358 | 338 286) ... 217 | 428 | 2,270 o1 379
370 |' 346 |- 260 | 27 2,300 - 9787 - 823
s.] 3581 274, 220 | -} 2,190 696 (1,000 ...
1
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Moﬂthly dzscharge of Arkansas River at Salida, C’ola for the' year endiny Septefn

ber 30,1922
BT [0 PR O . et
Discharge in second-feet -
Month : . - - _; Run-off in -
. ’ . : ,; . LT . acre-feet
Msximum | Minimium | Mean - ‘
A 5581 . 302 :415F_,,5oo
501 . 358 410 24, 400
-3 - .802). 33| 21,700
Dosinf,  cesa|. @[T 16,800
277 |- 1238 259 14, 400
- 283 Tt 248 15, 200
440 |- 222 300 17,90
2,320 402 1,250 76, 900
2, 660, 1, 550 #2, 220 132, 000:
2,050 4 1,410 3
1, 424 785 48,
955, 323 428 25, 500.
. 2,660 217 697 505, 000

ARIANSAS RIVER AT O-I.H OK €ITY, OOI-O

LocATion. ——Just below Hot Sprmgs Hotel, at mouth of canyon, 1 mile above
Canon Clty, Fremont County. . "N earest 1mportant tnbutany, Grape Creek,
enters some distance above. -

DRAINAGE AREA.—3;000 square miles (revxsed mea.surement on ‘map of Colorado,
scale 1:500,000).: .

RECORDS AVAILABLE.~May 1, 1888, to September 30 1922. :

Gaee.—Bristol float-type water-stage recorder: . i

DISCEARGE MEASUREMENTS.—Made from car and cable. , b

CHANNEL AND CONTROL.—Bed composed of gravel; very ahlftmg. No well de-
fined control.

EXTREMES OF DISCHARGE —Maximum stage’ durmg year; 3.35 feet at 4 p. ni,
June 14 (discharge, 3,180 second- -feet); minimum stage, 0. 52 foot at mxd-
mght March 31 (discharge, 237 sécond-feet). -~ =~

. 1888-1922: Maximum stage recorded, 10.7 feet at 8 p. m., August 2,
1921 (discharge, 19,000 second-feet), minimum dischsarge, 108 second-feet
on April 10, 1897. ‘

Ice.—Stage-discharge relation affected by ice. )

Diversions.—Court decrees for diversions of 176 second-feet from Arkan's’ﬁ

River between this station and Salida. - N
REGULATION —Flow regulated to shght extent by operatlon of reserveir, on

‘headwaters, s
COOPEBA'moN,—Complete records furnished by State engmeer o

Discharge mea,surements of Arkansas River at Canon City, Colo., durmy the gea’r
: endmg September 30, 1922

. Ga Dis- - Gage | Dis-

Date Meade by- height | charge Date Made by height | charge
Feet | Sec.-ft. Feet | ~Sec.-ft.

Feb. 2| H.D. Amsley_..._..__. 20,83 286 || June 8 | Thomas Curtis. ..__.... 3.18 2,
Mar. 7 | Thomas Curtis__ .65 321 || July 8 | ... A0 el 2.18 1, 560
27 {oee do ... .73 361 29 { Curtis and Baily__.__.. 1.11 496
Apr. 19 |.....do______ .79 371 || Aug. 10 | Curtis and Jones, jr_-._| 1.50 880
28 - .95 524 31 do 1.65 Loi0
May 10 1.68 1,160 || Sept. 14 279
25 2.25 1,710 20 64 312

o Stage-discharge relation affected by ice.
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>

Dazlay dwcharge, in second-feet, of Arkansas River at Canon C'zty, Colo., for the year
ending September 30 1922

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
448 472 333 253 269 519 | 2,250 | 1,870 811 | 1,020
432 472 342 319 206 561 | 1,540 11,850 956 974
458 | 472 309 | 395 307 561 | 1,760 | 1,820 920 938
406 347 | 4| 427 319 604 | 2,010 | 1,690 827 869
406 | 201 406 | 407 330 686 | 2,160 | 1,680 869 678
458 | 291 429 335 41 747 | 2,380 | 1,690 | 1,020 477
448 291 437 319 330 852 {2,550 | 1,750 { 1,120 452
416 314 378 324 330 974 | 2,690 { 1,640 992 414
42| 337 | 428 341 201 | 1,020 | 2,880 | 1,480 956 401
416 315 450 324 201 | 1,140 | 2,900 | 1,510 903 371
432 357 359 341 274 | 1,180 | 2,790 | 1,660 869 341
432 204 319 335 206 11,070 { 2,700 { 1,470 912 313
432 317 | 208| 338 330 956 1 2,740 | 1,310 938 206
432 324 300 335 324 920 | 2,940 | 1,250 568 206
406 | 337 | 315 359 307 835 | 2,740 { 1,250 604 383
416 332 372 383 353 819 | 2,560 | 1,240 568 519
386 357 374 401 377 7871 2,460 | 1,270 634 341
304 352 302 420 371 787 12,240 | 1,140 787 324
448 329 377 365 803 | 2,310 { 1,110 920 313
432 | 427| 377| 359{ 395]1,000 | 225 | 1,020 852 330
458 | 402 | 365| 365 377 | 1,250 | 2,180 | 1,000 827 341
458 43| 7 395 389 | 1,420 | 2,340 | 894 732. 336
458 302 | 335 433 | 407 | 1,500 | 2,190 626 663 324
406 | 421 330 472 452 [ 1,600 | 2,070 | 634 611 324
432 436 | 347.| 459 485 | 1,750 | 2, 050 533 590 319
442 411 319 407 517 | 1,990 | 1,960 477 920
458 | 4061 319 ) 341 540 12,210 11,900 | 499 ] 1,060 401
458 414 313 330 492 | 2,450 | 1,810 | - 4856 992- 407
432 310 274 446 | 2,480 | 1,740 619 992 389
432 391 269 477 | 2,480 | 1,810 { 1,050 | 1,010 371
416 420 258 [ ... 2,450 920 { 1,040 |.______

Monthly discharge of Arkansas River ot Canon City, Colo., for the year endwg

September 30, 1922

Discharge in second-feet

Month Run-off in
g acre-feet
Maximum | Minimum | Mean
625 366 476 29, 300
554 406 467 27, 800
458 386 432 26, 600
472 201 367 22, 600
450 208 354 19, 760
472 253 358 22,000
540 269 369 22,000
2,480 519 1,240 76,200
2,040 1, 540 2,300 137,000
1,870 477 1,210 74,400
August... .. —- N 1,120 568 854 52, 560
P R cmeei e eocmmmmsme e 1,020 206 455 27,100
The year. - - 2,940 253 741 537,000 ¢
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ARKANSAS RIVER AT PUEBLO, COLO.

LocaTion.—150 feet below Main Street Bridge in Pueblo, Pueblo County.
Nearest tributary, Fountain Creek, enters 2 miles below.
DRrAINAGE AREA.—4,820 square miles (revised measurement on map of Colorado,
scale 1:500,000). .
RECORDS AVAILABLE.—May 1, 1885, to September 30, 1886; September 19,
1894, to September 30, 1922. From June 1 to September 30, 1887, and
~ May 1 to August 31, 1889, station maintained at point 9 miles above Pueblo.
GaeE.—Bristol float-type water-stage recorder on right bank.
DISCHARGE MEASUREMENTs.—Made from Main Street Bridge.
CHANNEL AND conrTrOL.—Bed composed of gravel and sand; shifting. No

- well-defined control. :

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
--- corder 7.95 feet at 6 p. m., August 6 (discharge, 8,850 second-feet) ; minimum
discharge, 129 second-feet-on April 13.

.1894-1922: Maximum stage from high-water mark, 24.66 feet at mid-
night, June 3, 1921 (discharge estimated at 100,000 second-feet); minimum
discharge, 25 second-feet on September 11, 1908.

-IcB.—Stage-discharge relation slightly affected by ice.

Drversions.—Court decrees for diversion of 648 second-feet from Arkansas
River between Pueblo and Canon City.

CoopreraTiON.—Complete records furnished by State engineer.

Daily discharge, in second-feet, of Arkansas River ot-Pueble, Colo., for the year
ending September 30, 1922 .

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

299 | - 42 551 €00 442 354 268 2656 | 2,120 | 1,890 n7 781
304 519 532 5156 375 335 256 446 | 1,270 2,%8 ggg 787

248 551 500 396 386 311 271 629 12,080 | 1,530 | 1,170 411

290 513 422 253 242 828 | 2,410 | 1,480 9 291
282 442 508 446 316 287 242 923 {2,650 | 1,3€0 { 1,070 265
261 471 500 480 463 284 231 | 1,070 | 2,710 | 1,310 248
..313 442 519 478 445 304 218 | 1,150 | 2,560 | 1,500 815 265
313 431 519 475 415 304 151 [ 1,080 | 2,460 | 1,4€0 842 274
346 42 470 415 201 129 629 | 2,310 | 1,350 878
352 471 532 465 45 297 239 842 12,440 | 1,330 669 215
336 500 513 460 370 291 236 835 | 2,540 | 1,220 497
336 500 4¢0 354 314 265 736 | 2,490 | 1,320 522 568
336 471 455 332 271 693 | 2,310 | 1,160 455 336
336 538 471 450 370 328 284 693 1,110 522 281
420 506. 578 45 364 328 300 863 {2,030 |1, 781 262
483 500 649 440 360 300 284 930 | 1,820 | 1,050 652 256
564 613 649 430 386 242 265 | 1,070 | 1,780 ™6 675 253
578 649 649 400 380 218 297 | 1,220 | 1,910 938 634 242
&78 634 672 400 375 181 204 11,320 | 1, 669 579 223
620 672 430 370 201 253 | 1,460 | 1,710 507 532 194
599 620 578 480 365 256 262 | 1,530 | 1,630 512 474 187
620 634 564 490 375 287 294 | 1,660 | 1,500 366 411 196
649 578 634 408 391 297 284 | 2,500 | 1,430 356 705 233
509 532 657 | 413 350 204 223 | 2,540 | 1,510 356 749 248
564 532 672 415 | 265 201 | 2,440 | 1,370 532 856 226
471 532 657 414 | 262 223 | 2,490 | 1,490 606 962 205
471 649 335 ... 256 |oemee-. 2,340 |...._.. 705 822 |
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Monthly discharge of Arkansas River at Pueblo, Colo., for the year ending September

30, 1922 R
. Discharge in second-feet .
. Month letn
Maximum | Minimum | Mean
. 649 | = us 410 25,200
649 471 526 31,300
672 471 564 34, 700
600 335 449 27, 600
463 316 385 21,400
481 18t 299 18, 400
300. 129 250 . 14,900
2, 540 265 1,140 70,100
2,710 1,270°| -1,980{: 118,000
2,4 356 1,150 , 760
1,170 411 744 45, 700
8 187 358 21,300
2,710 129 690 499, 000

ARKANSAS RIVER AT HOLLY, COLO.

Locarion.—Between secs. 14 and 15, T. 23 8., R. 42 W., at highway bridge
half a mile south of Holly, Prowers County Nearest tnbuta.ry, Wzldh(frse
Creek, an intermittent stream, enters 1 mile upstream.

DxrAINAGE ArBA.—About 25,000 square miles.

REcORDs AvAILABLE.—OQOctober 15, 1907, to September 30, 1922.

Gage.—Bristol float-type water-stage recorder on upstream side of bridge.

DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL—Bed composed of sand and gravel; shifting. N’o
well-defined control.

EXTREMES OF DISCHARGE.—Maximum mean daily stage during year, 3.37 feet
April 29 (discharge, 1,730 second-feet); minimum discharge, 3 second-feet
on several days during July and September.

1907-1922: Maximum stage recorded, 11 feet at noon, October 20, 1908
(discharge determined from slope measurements, 136,000 second-feet);
no flow during periods in June and July, 1910.

Ice.—Stage-discharge relation affected by backwater from ice during extremely
cold periods. )

CooreraTiON.—Complete records furnished by the State engineer.

Discharge measurements of Arkansas River at Holly, Colo., during the year ending
September 30, 1922

- Gage Dis- - Gage | Dis-
Date Made by height | charge | D2% | Made by height | charge
Feet | Sec.ft.
June 9! L.T.Burgess........_. 1.91 26.5
27 | Amsley and Burg A4 152 4.2
July 20 ). L[, N 1. 56 5.2
Aug. 25 §____. U (s S 1.85 26.8
Sept. 29 {..._. [ () I 158 3.0

do .
13 | Amsléy and Burgess...| 208 96. 4
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Daily discharge, in second-feet, of Arkansas River at Holly, Cole., for the years
ending September 30, 191}-1922

" Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
25| 144] 114 38 {7,030 1,910 160 ] 1,680 20
220 129 135 38 118,000 | 3,240 165 1 1, 500 22
220 113 144 38 111,200 | 5,310 156 | 1,400 27
240 | 106 | 129 38 | 8,600 {6650 152]1,900 34
280 92 126 38 | 3,540 | 5,580 134 | 5,400 27
170 92| 1 38 | 2,600 | 5,110 | 1,500 | 3,330 24
170 92 106 38 | 1,600 | 4,000 2, 280 29
170 144 56 38 11,210 3,320 300 | 1,520 20
224 205 56 38 900 | 1,310 175 | 1,440 18
224 198 78 38 750 | 1,000 75 | 1,360 22
237 182 84 38 570 890 751 1,150 24

144 56 38 430 730 50 760 22
243 144 56 38 282 490 |- 50 865 82
256 163 60 38 233 600 30 524 74
249 205 38 38 225 | 4,920 30 400 66
224 38 38 176 | 1,060 25 | 1,200 Ve
237 243 45 38 136 | 9,100 25 145 66
224 224 38 38| 846,240 - 25 122 30
224 192 38 38 300 | 5, 5,000 154 9
224 224 38 38 | 1,000 | 4,450 | 5,500 120 8
243 198 38 38 440 | 3,960 | 5, 000 116 6
249 110 38 38 11,530 | 3,270 | 3,100 90 8
263 | 106 38 38 | 6,650 | 3, 5,000 85 6
71| 133 38 38 | 3,210 | 1,940 | 8,800 79 6
256 | 187 38 3812610 9105 500 58 6
243 182 38 38 § 1,810 566 | 4, 000 44 8
237 144 38 38 | 1,200 384 | 3,000 44 8
192 125 38 381 1,790 258 | 2,150 28 12
192 38 38 | 3,180 238 | 2,370 18 6
168 38 125 | 2,820 192 | 1,490 14 7
144 38 2, 800 1,570 16 foeeean
250 230 240 138 985 | 4,300 | 1,220 460 360
250 240 285 106 | 1,180 | 4,850 560 | 1,300 330
250 220 283 - 90" 6, 450 360 | 1, 160 340
250 220 280 80 8,850 690 750 550
240 290 240 80 700 | 7, 500 280 560 490
220 350 290 70 900 | 6, 100 420 310 420
220 490 310 1,070 | 5,450 300 160 320
220 415 375 80 ] 1,180 | 4,850 320 165 340
220 345 370 90 900 | 3,820 17671 170
220 300 370 640 | 3,370 158 160 275
200 355 340 450 | 2,120 95 140 200
176 230 380 310 280 | 1,790 72 150 200
175 185 490 225 178 | 1,520 65 165 200
175 150 485 310 120} 1, 65 210 200
1751 155) 330| 590 90| 1,520| 110 1,020 155
175 150 325 985 70 760 110 | 1,860 85
175 135 38311, 20 450 95 950
175 105 460 | 3,370 138 370 80 560 178
175 100 340 | 1,960 200 72| 1,780 138
175 100 410 | 2,480 830 70 125 | 2,850 120
175 100 120 | 1,960 900 40 | 1,060 | 1,380 120
175 100 155 | 1,070 | 1,180 25 340 | 1,630 102
95 120 985 | 1, 180 25 220 | 1,560 85
240 130 120 | 1,280 700 60 198 | 2,250 102
240 125 90 { 1,790 450 450 260 |13, 300 102
200 140 90 | 3,600 450 | 1,280 920 | 5,150 102
265 155 80 | 4,850 | 2,300 900 600 | 4,300 120
240 270 70 1 3,370 | 8,200 | - 450 310 | 2,250 102
290 ... 90 | 2,120 | 4,300 540 690 | 1,310 120
b1 ) 120 | 1,180 | 3,140 | 3,600 | 1,030 960 138
290 120 4,850 850 650 J.ceeean

‘
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Daily discharge, in second feet, of Arkansas River at Holly, Colo., for the years

ending September 30, 1914-1929—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept,
1915-16
138 110 175 160 225 120 68 30 2 68 5 900
120 125 195 375 250 120 55 30 2 22 5 570
120 125 175 275 230 80 55 30 3 8 5 460
120 125 195 300 225 220 55 30 3 8 5 370
120 98 175 300 270 160 55 22 22 15 5 270
85 90 240 325 300 140 55 22 190 8 5 208
120 65 218 300 300 100 80 22 100 5 5 170
120 50 155 275 300 100 120 15 68 5 5 170
120 50 138 300 300 80 100 .8 55 8 5 150
120 60 175 350 550 80 120 5 30 15 5 150
120 120 155 850 750 100 120 5 80 15 5 120
120 70 500 850 80 100 5 570 15 5 120
52 105 156 500 850 80 80 5 220 22 -5 120
70 70 155 200 | 1,600 80 80 5 160 15 5 105
50 95 155 150 100 100 3 140 15 8 105
220 218 150 | 1,100 80 80 2 140 15 120 65
260 155 150 | 1,050 80 80 3 120 15 220 40
190 200 125 750 80 80 5 100 15 140 32
195 140 150 700 80 100 5 80 15 140 40
155 165 150 500 80 80 5 570 15 120 40
70 200 68 80 5 220 8 | 2,460 40
50 225 80 80 3 80 15 | 8,560 40
95 225 80 68 5 68 8 | 7,360 40
120 225 80 55 3 100 812,160 40
108 210 80 30 2 68 5 695 40
120 225 68 15 2 42 5 315 40
155 225 68 15 2 30 5 248 40
138 250 55 30 3 15 5 170 25
155 275 68 30 3 120 5 170 40
195 275 68 30 2 190 5 460 40
....... 300 68 |- b 5 900 [.______
12 11 44
12 12 44
12 12 46
12 12 41
31 14 38
205 15 38
106 15 40
56 13 490
56 12 40
31 1 41
106 41
56 172 42
63 65 35
63 42
26 136 44
32 136 44
32 106 104
32 88 108
32 80 88
34 82 63
34 76 82
34 65 78
22 65 78
14 60 80
12 56 8
14 - 58 93
11 51 205
11 47 219
_______ 10 42 165
1n 44 117

~n
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Daily discharge, th second-feet, of Arkansas River at Houy, Colo, for the years

ending September 30, 1914-1922—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
113 60 7 21 60 141 42 19 333 101 49 17
108 51 6 133 60 150 28 19 194 61 32 17
110 51 6 131 % 126 28 19 54 61 32 17
117 49 6 131 150 42 19 56 46 32 40
117 49 5 108 60 202 60 19 56 46 32 56

84 41 6 108 60 175 60 19 56 46 32 56
54 41 4 65 60 150 60 20 58 46 32 56
54 34 4 63 60 126 60 20 58 47 32 55
54 34 30 63 60 124 60 20 b4 47 32 ‘55
52 27 47 63 60 101 18 20 28 47 32 54
36 21 56 19 60 60 18 20 28 108 32 54
16 21 80 18 60 60 18 20 30 76 32 397
11 13 113 100 60 60 28 20 30 480 31 304
14 13 168 100 60 80 42 21 31 387 31 216
14 12 191 100 60 101 42 21 31 211 31 177
14 12 178 100 50 80 42 13 20 275 19 139
24 12 170 100 60 60 60 13 8 339 19 136
30 10 170 100 60 60 61 13 8 110 18 136
30 12 129 172 60 60 31 13 8 75 18 133
24 12 104 172 60 42 18 1.0 8 99 18 110
24 13 18 1.0 22 183 18 88
36 15 18 1.0 14 183 18 110
35 15 18 1.0/ 120 239 18 97
42 15 18 22 225 170 18 86
42 4 18 22 464 110 101 86
421 14 18 24 306 110 256 86
35 17 18 24 183 88 124 86
35 7 31 24 166 67 51 86
30 7 19 24 148 58 41 86
30 7 19 25 124 54 41 85
60 ... 21| 60 )-__...| 60 ... 333 49 17 |oemee

191819

47 86 365 12,300 48 13 180 14
47 86 495 (1,900 48 14 | 3,760 10
47 86 605 {1,640 54 14 | 2,440 10
47 86 1,070 |1,170 68 58 810 12
47 86 1,000 {1,075 134 48 410 12
47 86 930 | 980 240 320 280 14
32 86 795 | 660 82 180 134 14
32 86 930 | 660 68 48 96 14
32 86 930 | 810 68 32 96 10
32 86 930 | 810 48 17 240 10
32 86 930 | 660 58 14 980 12
32 86 930 | 410 58 12 735 12
32 -86 1,000 | 210 68 10 410 12
40 86 1,220 | 180 68 14 180 14
47 65 1,465 | 180 48 26 134 14
47 65 1,465 | 134 32 980 96 116
47 65 1,220 | 134 20 735 96 240
47 65 930 96 20 365 68 134
47 65 1,000 48 32 240 48 240
47 65 930 | 48 26 320 48 240
47 65 930 48 48 320 48 134
47 65 862 48 48 240 48 96
47 86 665 48 26 134 48 68
47 108 665 48 20 134 32 180
47 108 1,720 48 13 96 20 134
56 108 2,440 48 26 96 32 96
“ 60 108 1,900 68 32 48 32 .96
©. 65 108 1 4,340 68 121 40 26 68
651 131 5,400 68 10 32 14 8
65 131 .2,740 58 . 10 21 14 68
86 48 32 23 SR,
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Daily discharge, in second-feet, of Arkansas River at Holly, Colo., for the years
ending September 30, 1914-1922—Continued

Day Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
40 20 73 23 17 760 23
56 32 73 23 17 12,200 23
73 40 56 23 17 | 2,200 40

56 56 32 15 | 4,000 295
120 120 40 156 13 | 2,660 120
120 155 73 17 | 1,900 73
295 73 15 1 1,570 672
155 56 56 155 760 | 1,460 855
73 40 40 73 ] 2,990 760 | 1,570
120 32 156 40 1 1,050 585 874
155 120 205 32 362 506 970
190 32 190 20 190 428 708
120 73 96 20 428 | 1,150 322
73 73 96 20 73 { 2,200 554
40 242 242 20 56 950 274
40 295 362 17 40 585 348
32 242 156 18 56 190 836
40 155 96 22 585 96 672
40 73 73 22 950 96 760
40 40 56 32 585 23 79
32 40 73 32 428 96 444
231 40| 40) 242 96| 264
40 40 56 18 120 96 169
32 96 40 20 73 120 176
40 120 40 20 56 18 111
32 73 40 22 17 183
40 73 40 20 | 1,990 18 183
56 40 16 | 1,150 32 205
20 40 40 18
23 56 40 20 950 56 308
20 foeoeen P 3 S 428 2 3 S
200 116 36 26 12,110 | 2,830 389
238 116 36 36 {1,9€0 | 2,830 254
238 116 19 26| 1,750 | 7,920 196
332 62 19 15 {1,620 (10, 100 232
284 38 20 |44,800 | 1,670 | 4,740 97
238 34 20 59,500 | 1, 3, 240 145
238 32 41 135,000 { 2,110 | 2,280 232
200 43 41 15,600 | 1,780 | 1,940 122
344 43 32 |11,800 [1,700 | 1,460 132
344 41 32 {10,000 | 1,320 | 1,620 87
284 41 25 17,300 | 1,180 | 1,460 75
284 32 36 | 7,300 | 1,050 | 1,050 41
238 15 7,100 930 820 33
284 36 151 7,220 | 1,600 | 1,780 64
168 41 26 | 7,200 | 2,290 | 1,460 64
116 48 | 8,700 | 2,280 | 6,350 82
- 200 168 481 8,590 | 3, 6, 350 68
116 78 26 | 8,590 | 2, 3,460 41
116 78 261 7,920 | 7,380 ] 2,200 38
116 62 48 | 7,340 110,200 | 1, 460 64
140 26 621 6,640 | 5,350 { 1,180 92
200 26 48 | 6,720 2, 990 82
238 26 48 | 5,230 | 2, 640 930 46
168 22 48 | 3,870 | 2,550 820 41
168 22 48 | 3,680 | 2, 820 41
168 26 36132802 667 50
238 19 2| 3,220 210 52 33
200 36 26 1 3,240 | 2,020 532 41
168 36 15 | 2,500 | 1,700 346 53
- 63 140 36 151 2,350 | 1,460 346 64
31 190 375 195 116 15 4,450 268 | .
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Daily discharge, in second-feet, of Arkansas River at Holly, Colo., for the years
ending September 30, 1914-1922—Continued

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
132 43 150 385 170 110 472 91 [} 380 10
122 41 279 60 7 196 10
122 41 252 42 18 650 10

97 64 218 34 39 461 9
82 239 224 37 20 472
82 307 196 28 17 800 7
75 338 246 28 16 6
71 330 207 22 13 | 1,130 8
57 268 182 21 12 5 4
92 338 147 19 16 259 7
107 335 123 19 15 187 7
107 300 102 18 20 143 5
117 300 99 14 21 119 6
107 275 16 16 94 6
122 240 126 14 13 88 6
102 250 103 16 11 88 6
57 250 88 29 11 76 6
46 200 81 20 10 71 .8
n 140 76 18 9 56 5
68 140 64 25 7 47 5
50 130 76 15 5 42 5
82 130 62 11 4 34 4
92 130 58 10 4 32 3
60 135 54 10 3 30 3
57 135 47 8 3 29 3
71 140 47 8 3 38 3
82 150 51 4 3 30 3
71 150 42 4 3 25 3
150 37 5 4 19 4
46 145 49 5 6 18 4
_______ 135 4 J T, 9 12| ..

Monthly discharge of Arkansas River at Holly, Colo., for the years ending Sep-
- tember 30, 1914-1922

Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum | Mean
¢ 191314 )
24 13 14. 4 885
40 13 22. 4 1,330
350 40 172 10, 600
285 144 228 14, 000
243 92 158 8,780
158 38 64.8 3, 980
125 38 40.9 2, 430
18, 000 2,700 166, 000
10, 600 192 | 3,180 189, 000
6, 800 25| 1,580 97, 200
5,400 14 891 54, 800
82 6 25.7 1,530
18,000 6 769 551, 000
588 2 64.0 3,040
212 18 84.6 5, 030
290 175 220 13, 500
490 95 201 11,200
490 70 262 16, 100
4,850 70! 1,170 69, 600
8, 200 70 | 1,290 79, 300
8, 850 25| 2,450 14, 600
1,220 65 382 23, 500
13,300 |. 140{ 1,600 98, 400
550 85 217 12, 900
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Monthly discharge of Arkansas River at Holly, Colo., for the years ending Sep-
tember 30, 1914-1922—Continued ’

Discharge in second-feet
Run-offin
Month acre-feet
Maximum | Minimum | Mean
1915-16
990 6, 090
120 7, 140
195 12,600
204 18, 100
489 28, 100
91.1 5, 600
69.9 4, 160
9.3 572
120 7,140
12,7 781
784 48, 200
153 9, 100
278 147, 000
62.6 3, 850
146 8, 690
269 16, 500
172 9, 550
96.2 5,920
650,0 595
a46.0 912
636.6 1,670
38.6 2,370
73.5 4, 520
73.9 4,400
48.0 2, 960
23.3 1,390
67.4 4,140
103 6,330
81.9 4,550
79.2 4,870
33.8 2,010
27.4 1,680
96.5 - 5,740
130 7,990
41.6 2, 560
106 - 6,310
68.9 50, 500
47.1 2, 900
87.1 $, 180
142 - 8,730
el

474 29, 100
514 3, 060
150 9, 220
Augus 373 22, 900
September v oo e —————— 240 10 72.0 4,280
9. 6 5, 570
272 16, 200
328 20,200
2300 18, 400
172 9,890
72.3 4,450
87.5 5, 210
912 5,610

49,7 <2
474 .29, 100
807 49, 600
431 25, 600
266 193, 000

« Estimated. R
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Monihly discharge of Arkansas River at Holly, Colo, for the years ending Sep-
tember 30, 1913-1922—Continued

Discharge in second-feet
Month . Run-otgem

Maximum | Minimum | Mean

59,800 |- oooooooaon 1,360 988, 000
196 -28 87.4 5,870
132 46 83.3 4,960
338 41 193 11, 900
415 150 232 14, 300
550 200 18, 600
450 102 219 13, 500

1,730 74 213 12, 700

2 37 128 7,870
91 4 21,7 1,290
30 3 1.1 683

1,130 12 214 13, 200
1 3 5.7 339

1,730 3 144 105, 000

s Estimated.
ARKANSAS RIVER AT SYRACUSE, KANS,

Locarion.—In NW. 4 sec. 18, T. 24 8., R. 40 W., at highway bridge half a
mile south of Syracuse, Hamilton County.

DRrAINAGE AREA.—25,500 square miles (measured by- State ifrigation commis-
sioner).

RECORDS AVAILABLE.—August 21, 1902, to November 30, 1905; April 1 to
July 31, 1906; June 20, 1921, to September 30, 1922.

Gage.—Gurley water-stage recorder on downstream side of bridge pier near
center of channel. From 1902 to 1906 a vertical staff gage fastened to
downstream pile of one of the bents of the bridge was used; not referred to
same datum.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND CONTROL.—Bed composed of loose, clean sand. No definite
control; stage-discharge relation subject to frequent changes.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period, 5.50
feet July 20, 1921 (discharge, 13,400 second-feet); minimum stage, 1.16
feet in October and November (discharge, 71 second-feet).

1902-1906: Maximum stage recorded, 7.5 feet, July 11, 1903 (discharge,
28,300 second-feet); minimum discharge, 3 second-feet during January,
1905.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Nearly all low-water flow during year is diverted for irrigation
in eastern Colorado and western Kansas.

18569°—25}—wsp 547T——5
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Accuracy.—Rating curve fairly well-defined between 75 and 12,000 second-
feet. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by applying hourly gage heights to rating curve. Records fair.

CooreraTioN.—Complete records furnished by the Kansas Board of Agricul-
ture through George S. Knapp, State irrigation commissioner.

Discharge measurements of Arkansas River at Syracuse, Xans., for the period
June 1, 1921, to September 30, 1922

Gage Dis- _ Gage | Dis-
Date Made by— height | charge Date Made by height | charge
1921 Feet | Sec.ft. 1921 Feet | Sec.-ft.
June 10 | Bruce H. Cummings...| 5.22 |12,013 Nov.15 | H.D. Amsley.......... 1.53 79.1
22 | Knapp and Cummings.| 4.13 | 6,305 Dec. 21 | George S. Knapp._..... 1.64 128
Bruce H. Cummings...| 3.53 | 4,051
- 2.96 | 2,021 1922
S| 268 | 1,244 Feb. 7 | George S. Knapp. 2.04 329
| 245 1,418 Apr. 12 [.___. do .77 191
| 2731 1,862 May 14 | H. D. Amsley._. | 1.47 88.0
222 774 17 | George S. Knapp. 1.52 |, 93.8
- 1.82 426 June 16 |.____ 0. 1.07 6.6
f L32 134 20 | Williams and Kinnison.| 1.09 6.1
- 1.20 105 July 20 | H. D. Amsley.. 1.12 10.2
- 1.17 72.1 || Aug. 25 |-_.__ dooo.____. 1.00 9.8
| L7 63.9 || Sept. 13 | George S. Knapp. - .94 4.3
- i 78 % 30 | H.D. Amsley........_. .94 5.3
.................. . 5 1

Daily discharge, in second-feet, of Arkansas River at Syracuse, Kans., for the
period June 1, 1921, to September 30, 1922

Day June July Aug. Sept. Day June July |. Aug. Sept.
2,630 1, 200 334 4, 920 130
2, 490 1,160 304 7, 300 130
2,190 5, 640 268 4, 560 130
2,010 8, 600 238 2,820 130
2, 080 7, 600 210 1,940 98
2,630 | 4,920 195 1,370 91
2, 660 2, 980 292 990 84
2, 350 2,220 , 316 856 84
2,080 2, 050 215 798 81
1, 700 1,970 190 660 78
1,350 1, 790 180 586 74
1, 250 1, 620 160 530 78

890 1, 430 140 538 74
760 1,370 135 506 71
650 1,340 135 ;‘17(8) 71




Daily discharge, in_second-feet, of Arkansas River at Syracuse, Kans., for the

period June 1, 1921, to September 30, 1922—Continued

ARKANSAS RIVER BASIN
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Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
1921-22
453 82 5 41 4
341 96 7 258 4
284 103 6 191 4
224 65 6 430 4
196 62 13 224 4
181 53 24 458 4
234 38 16 305 4
234 24 10 384 5
177 17 6 501 5
150 14 9 248 5
146 14 41 154 5
121 14 158 117 5
99 10 68 80 5
89 8 43 59 5
113 7 36 36 5
125 7 24 21 5
88 6 21 12 5
68 6 20 8 5
53 6 16 6 5
43 7 12 5 5
43 8 10 4 5
68 6 8 4 5
59 6 8 4 5
50 6 7 4 5
3 6 7 3 5
38 6 6 3 4
43 6 6 3 4
38 6 6 3 4
34 6 6 3 4
121 5 16 3 4
82 7 [ 7 PO

Note.—Discharge estimated from June 1-19, 1921, except on June 10. No gage-height record for days
when no discharge is given in January, February, and March, 1922.

Monthly discharge of Arkansas River ai Syracuse, Kans., for the period June 1,
1921, to September 30, 1922

Discharge in second-feet
Month Run-off in
acre-feet
Maximum | Minimum | Mean
8,570 510, 000
3,040 187, 000
2, 410 148, 000
157 9, 360
.......... 854, 000
96 5, 800
116 6,920
326 20, 100
233 14, 400
366 - 20, 300
185 11, 400
177 10, 500
120 8,010
23.3 1,390
2.3 1,240
115 7, 140
4.6 274
.......... 108, 000

Nozz.—Discharge estimated for days of Bo recerd in Jenuary, Februery, and Mareh, 1922,
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ARKANSAS RIVER AT GARDEN CITY, KANS.

LocaTion.—In NW. }{ sec. 18, T. 24 8., R. 32 W., at highway bridge half a
mile south of Garden City, Finney County.

DRAINAGE AREA.— Not measured.

RECORDS AVAILABLE.—June 21 to September 30, 1922.

Gaee.—Stevens water-stage recorder in wooden shelter and well on down-
stream side of cylindrical bridge pier near center of channel; inspected by
Ben Allen, county engineer. Gage records height of underground water
after surface flow ceases.

DisCHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of loose sand and gravel.
No definite control; stage-discharge relation subject to frequent changes.
Surface flow ceases at gage height of 2.60 feet.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, during
period, 3.04 feet at 2 a. m. August 7 (discharge, 38 second-feet); minimum
stage, 1.47 feet September 25, 26, and 30 (no flow).

Accuracy.—Stage-discharge relation fairly permanent. Rating curve fairly
well defined. Daily discharge ascertained by applying mean daily gage
height to rating table.

No discharge measurements were made at this station during the period.
There was no flow past the gage during the period of records except on July
13 (5 second-feet), August 7 (11 second-feet), and August 9 (5 second-feet),
equivalent to a total run-off of 42 acre-feet.

ARKANSAS RIVER AT LARNED, KANS,

LocaTion—In NE. ¥4 sec. 5, T. 22 8., R. 16 W., at highway bridge half a mile
above Pawnee River and half a mile south of Larned, Pawnee County.

DrAiNAGE AREA.—Not measured.

REcorDs AvArLABLE.—June 22 to September 30, 1922.

Gage.—Stevens water-stage recorder in wooden well and shelter located on
downstream side of cylindrical bridge pier near center of channel. Gage
records height of underground water after surface flow ceases.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND CONTROL.—Bed of the stream composed of loose sand and gravel.
No definite control; stage-discharge relation subject to frequent changes.
Surface flow ceases at gage height of 2.7 feet.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder during
period, 3.66 feet at 7 a. m. July 15 (discharge, 142 second-feet); minimum
stage, 1.13 feet at 1 a. m. September 25 (no discharge).

Accuracy.—Stage-discharge relation not permanent. Rating curve, fairly well
defined. Daily discharge ascertained by shifting-control method. Records
fair.

Discharge measurements of Arkansas River at Larned, Kans., during the year
ending September 30, 1922

Date . Made by— h%iagglft charng&e

June 22 | W. R. Demison. - e 3.18 16.6
July 26 | Reginald Waldo..__._.__._ ... ... - - el - 22734 0

R
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Daily discharge, in second-feet, of Arkansas River at Larned, Kans. for the period
June 23 to September 30, 1922

Day |June| July|Aug.|Sept.|] Day |June| July|Aug.|8ept.||] Day |June| July|Aug.| Sept.

Note.—No surface flow July 27 to Aug. 6 and Aug. 12 to Sept. 30.

Monihly discharge of Arkansas River at Larned, Kans., for the period June 23 to
September 30, 1922

Discharge in second-feet
Month Run-off in
acre-feet

Maximum | Minimum | Mean

52 12 " 281 446

114 0 32.0 1,970

- - 41 0 3.02 186
September_ .. __ .. 0 0 0 ]
The Period. .o oo e | e 2,600

ARKANSAS RIVER NEAR WICHITA, KANS.

Locarion.—Near center of line between secs. 7 and 18, T. 27 S,, R. 1 E,, at
Thirteenth Avenue highway bridge, 114 miles above mouth of Little Arkansas
River and 2 miles northwest of Wichita, Sedgwick County.

DrAINAGE AREA.—Not measured. .

RECORD8 AVAILABLE.—June 11, 1921, to September 30, 1922.

Gage.—Gurley water-stage recorder in wooden shelter fastened to downstream
side of bridge pier. Prior to January 13, 1922, chain gage on upstream
handrail of highway bridge; read by P. L. Brockway, city engineer.

-DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND coNTRoL.—Wide, flat bed of thftlng, loose, clean sand. No
definite control; stage-discharge relation subject to continuous change.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 14.56 feet at 9 a. m. April 28 (discharge, 5,390 second-feet); no

flow September 22-26.
1921-1922: Maximum stage recorded, 16.52 feet at 8.30 p. m. June 16,
1921 (discharge, 7,510 second-feet); no flow September 22-26, 1922.

Ice.—Stage-discharge relation occasionally slightly affected L by ice.

RrecuLaTioN.—Most of low-water flow during irrigation season is dlverte(T for
irrigation in western Kansas and eastern Colorado.

Accuracy.—Stage-discharge relation not permanent; slightly affected by ice.
Rating curve fairly well defined below 3,000 second-feet. Operation of
water-stage recorder satisfactory. Daily discharge ascertained by indirect
method for shifting control. Records fair.,
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Discharge measurements. of Arkansas River ai Wichita, Kans., during the year
ending September 30, 1922

Date Made by— h%{’églft ctln)slrsée Date Made by— h%i?ﬁt cl?airsée
Feet | Sec.ft. Sec.-ft.

Nov. 2| H. B. Kinnison.._.___. 10.22 57.0 || June 9 457
Mar. 9 d - 423 July 19 614
Apr. 28 5,370 Aug. 7 167

Daily discharge, in second-feet, of Arkansas River at Wichita, Kans., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. [ Mar, | Apr. | May | June | July | Aug. | Sept.
164 66 78 115 276 325 685 | 2, 850 765 330 216 33
164 64 70 160 224 390 650 | 2, 560 810 330 208 31
157 52 115 182 200 450 685 | 2, 160 855 330 204 30
145 56 5 204 168 480 720 | 1,090 720 330 188 27
139 60 94| 236 192 510 | 810 1,770 650 325 172 23
139 52 74 139 180 | 450 765 | 1,850 5451 310 164 19
118 52 86 212 160 420 | 855 | 1,590 545 295 168 16
106 56 98 221 168 450 { 1,240 | 1,770 310 164 15
106 56 109 230 172 480 | 3,000 | 3,300 450 300 151 14
106 52 98 238 220 580 | 1,650 { 2,700 450 330 145 22
.96 48 98 247 220 510 | 1,190 | 2,290 450 480 142 18

92 48 96 256 | 244 450 990 | 2,030 420 580 139 16
87 38 94 241 2051 4801 8551|2030 1,040 160 15
83 48 112 264 276 | 1,650 810 | 1,240 390 | 1,470 180 13
78 48 136 256 650 | 3, 760 765 | 1,140 360 | 1,000 168 10
74 52 160 228 | 580 | 3,600 685 { 1,040 | 330 765 154 10
70 52 168 220 510 | 3,150 650 945 320 615 142 7
66 50 168 224 390 | 2,850 615 855 310 580 133 4
62 52 168 224 300 | 2,420 580 810 310 615 112 2
50 56 160 200 1, 580 765 25| 615 103 2
70 54 145 196 420 | 1,530 545 720 295 685 9 1
68 52 140 180 480 | 1, 546 720 205 765 84 L)
65 58 135 176 545 | 1,140 580 765 276 615 72 0
62 54 130 1 510 | 1,140 685 810 305 545 68 0
60 74 130 180 | 450 | 945 | 1,240 310 510 64 0
52 70 106 900 | 3,450 945 300 420 64 0
58 62 106 855 | 4,880 290 360 62 10
56 58 142 810 | 5,220 945 420 310 56 10
62 58 148 765 | 4,080 | 855 450 48 9
66 62 184 720 | 3,300 765 360 252 42 8
70 | 184 685 | ___... 685 [ooooo-n 228 86 [caoeen

Note.—Discharge interpolated or estimated Oct. 12-14, 16-18, 23, 24, 30, Nov. 4, 21, Dec. 12, 15, 22, 23,
Jan. 3, 8-12, and Sept. 24-28; gage not read. Stage-discharge relation affected by ice Dee. 21, Jan. 18-20,
and Feb. 28; discharge estimated by study of gage-height graph and temperature and precipitation records.

Monthly discharge of Arkansas River near Wichita, Kans., for the year ending
September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
164 50 90.0 5, 530
74 38 55.3 3,290
184 54 122 7, 500
264 115 210 12, 900
650 160 333 18, 500
3,760 325 | 1,170 71, 900
5,220 545 440 85, 700
3,300 6851 1,440 88, 500
855 276 439 26, 100
1,470 228 517 31, 800
216 36 126 7,750
3 0 12.2 726
5,220 o 497 360, 000
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ARKANSAS RIVER AT ARKANSAS CITY, KANS,

Locarion.—In NW. 14 sec. 25, T. 34 S., R. 3 E., at Chestnut Avenue highway
bridge, half a mile west of Arkansas City, Cowley County, 2 miles below
diversion dam for Kansas Gas & Electric Co.’s canal, 5 miles above Walnut
River and 8 miles below Ninnescah River.

DrAINAGE AREA.—Not determined.

REecorDps AvaiLaBLE.—September 23, 1902, to July 31, 1906; September 10,
1921, to September 30, 1922.

Gace.—Chain gage on upstream handrail of highway bridge; read by F. O.
Burn tt. Staff gage fastened to downstream pile of bridge was used 1902—
1906. Gages not referred to same datum.

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bridge or by
wading.

CaANNEL AND coNTROL.—Bed composed of clean sand. Control is contracted
section and sand bar below gage; shifting. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.1 feet at
7.45 a. m. July 14 (discharge, 24,900 second-feet) ; minimum stage, 4.93 feet
at 5.04 p. m. October 9 (discharge, 1 second-foot).

1902-1906: Maximum stage recorded, 15.2 feet, July 10, 1904 (discharge,
40,300 second-feet); minimum stage, 2.65 feet, December 30 and 31, 1902
(discharge, 33 second-feet).

REGuLATION AND DIVERSION.—Canal of Kansas Gas & Electric Co. with diversion
dam across river 2 miles upstream, diverts about 600 second-feet during
high water and practically entire flow at low stages. Diversion in western
Kansas and eastern Colorado for irrigation takes large part of low-water
flow.

Accuracy.—Stage-discharge relation not permanent; not affected by ice. Rat-
ing curve used September 10 to November 3, 1921, fairly well defined; curve
used November 4, 1921, to September 30, 1922, fairly well defined below
8,000 second-feet and extended above that point. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table; shifting-control method used October 1, 1921, fo
August 8. Records fair.

Discharge measurements of Arkansas River at Arkansas City, Kans., during the
period September 10, 1921, to September 30, 1922

Date Made by— h%iaggh?t c]]a)afrsge Date Made by— h(gizglft el?;rsge
1922 Sec.-ft.

Mar. 10 536

Apr. 29 5,760

June 11 |__._.do.._._..___ 1,020

Aug. 8 | Reginald Waldo 930
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Daily discharge, in second-feet, of Arkansas River at Arkansas City, Kans., for the
period September 10, 1921, to September 30, 1922

Day Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. |{May|June| July |Aug.|Sept.
6.4 13 11 b5 215 | 1,000 (3,950 1,780 | 1,120 (1,060 343

5.7 14 | 230 46 945 13,810 (1,700 | 1,240 (1,060 324

6.4 16 22 92 215 945 15,650 {1,620 | 1,390 (1,000 324

6.4 15 32| 102 287 | 1,000 |3,810 (1,620 | 1,530 {1,000 306

6.4 17 39 59 358 | 1,390 13,450 (1,460 | 1,240 | 945 290

18 5.5 13 58 59 122 | 1,320 (2,990 {1,460 [ 1,120 { 885 273

13 5.6 14 31 b5 249 | 1,700 (2,640 {1,320 | 1,000 | 885 256

11 5.8 15 27 | 118 574 | 5,450 |4,760 |1,240 885 | 885 256

5.7 5.9 14 | 336 45 483 | 9,200 |4,080 |I,240 825 | 945 273

9.2 6.1 12 33 38 505 | 12,000 16,110 {1,120 765 1,129 825

9.2 4.2 19 39 45 461 | 19,300 17,450 (1,060 | 8,330 | 945 483

9.2 | 7.1 22 53 57 483 | 7,800 |5,180 {1,000 | 11,600 | 825 398

8.5 80 24 62 35 461 | 4,620 4,220 | 945 | 22,900 | 825 324

7.1 7.5 18 62 57 | 1,180 | 3,220 (3,330 | 945 | 24,900 | 765 306

7.1 6.8 13 76| 400 | 4,490 | 2,640 12,760 | 885 | 15,100 | 765 306

7.8 7.0 13 ] 2w 38 | 10,300 | 2,240 (2,440 ; 825 | 6,110 | 735 290

6.4 8.6 12 39 | 13,900 | 2,040 |2, 885 | 4,080 | ©53 290

6.4! 88 19 55 351 7,080 | 1,870 2,040 | 765 ) 7,800 | 60: 273

6.4 9.0 16 | 144 46 | 4,760 { 1,700 11,870 | 825 | 11,800 | 601 273

50| 9.1 17 91] 166} 3,330 1,530 1,790 | 765 | 8,150 | 575 290

7.1 111 20 | 123 127 2,440 | 1,460 ]1,700 | 679 | 5,490 | 527 306

711 7.9 39 ) 134 | 213 1,960 | 1,390 7,450 | 705 | 3,680 | 505 290

4011 48 | 124 1,700 | 1,390 |7,450 | 679 | 2,870 | 483 273

6.4 11 28 | 103 | 315| 1,530 { 1,390 6,580 ; 653 | 2,240 | 439 264

71111 20 1,620 | 2,140 4,080 | 7351 2,040 | 417 256

71|11 17 2,140 | 1,960 |2,760 {1,000 | 1,790 | 461 240

| 8261 50112 15 2,040 | 3,810 (2,240 1,620 | 417 256
-l 4501 6.4 13 15 1,530 | 5,490 (2,340 | 8851 1,390 [ 398 240
| 236 5.7]12 15 1,240 | 5,800 (2,240 1,180 | 1,320 | 380 256
18t 57112 15 1,120 | 4,620 12,100 {1,120 | 1,180 | 362 240
................... 64 |.._._| 15 1,060 j._._..._[1, cemee| 1,120 | 362 oo

NoTE.—Gage not read Apr. 8, May 380, and Sept. 24; discharge interpolated.
Monthly discharge of Arkansas River at Arkanses City, Kans., for the period Sep-
tember 10, 1921, to September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1921

September 10-30- - ..._. R I 655 99 225 9,370
250 4.0 19.6 1,210
13 4.2 8,27 492
48 12 18.2 1,120
336 11 84.1 5,170
669 35 163 9,050
13,900 98 2,220 136,000
19, 300 945 3,710 221,000
7,450 1,700 3,720 , 000
1,790 653 1,070 63, 700
, 900 765 5,060 311,000
1,120 362 704 3, 300
8 240 311 18, 500
The Year- - oo e e 24, 900 4.0 | 1,440 1,040, 000
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TENNESSEE FORK NEAR LEADVILLE, COLO.

Location.—In sec. 16, T. 9 S., R. 80 W., at highway bridge a few hundred yards
above junction with East Fork and 3 miles northwest of Leadville, Lake
County.

DRrAINAGE AREA.—45 square miles (measured on topographic map).

RECORDS AvAILABLE.—May 10 to October 31, 1890; June 18 to October 16, 1903;
February 8, 1911, to September 30, 1922.

Gage.—Vertical staffi on downstream side of left bridge abutment; datum
lowered 0.40 foot October 6, 1914. Read by Fred Coquoz during summer
and forest ranger during winter. Relation between present gage and gages
used in 1890 and 1903 not known.

DiscEARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed rough and composed of small boulders. Control
a short distance below gage at rapids; slightly shifting at long intervals.
Banks subject to overflow at extreme high water. High-water control
changed during last few years. )

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.56 feet at 10 a. m. May
30 (discharge, 300 second-feet) ; minimum discharge occurred during winter.

1911-1922: Maximum stage recorded, 2.3 feet at 8.30 a. m., June 14, 1921
(discharge, 395 second-feet); minimum stage, 0.10 foot from October 26 to
November 3, 1917 (discharge, 1 second-foot).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Court decrees for diversions of 8 second-feet above the station;
also a decree for diversions of 18.5 second-feet from the basin of Eagle River
through Ewing ditch to that of Tennessee Fork above station. During the
year, 1,590 acre-feet were diverted.

Accuracy.—Stage-discharge relation not permanent; affected by ice during the
winter. Rating curve fairly well defined. Gage read to quarter-tenths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table; shifting-control method used April 30 to June 10.
Records fair.

" Discharge measurements of Tennessee Fork near Leadwille, Colo., during the year -
ending September 30, 1922

Gage Dis- . Gage | Dis-
Date Made by— height | charge || Date Made by height | charge
-~ Feet | Sec.-ft. Feet | Sec.ft.
Oct. 20| J. B. Spiegel........... 0.35 8.8 || May 25 | Robert Follansbee_.._. 1.21 191
Jan. 27 | T.J. Watkins..________ .40 10.0 || June 16 |.____ £ Lo RSP .98 100
Mar. 17 |.___. do______.__________ s, 50 10.8 || Sept. 12| M. B. Arthur._____.___ .35 7.5
Apr. 30 | Robert Follansbee. - ... 1.09 11

& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tennessee Fork near Leadville, Colo., for the year
ending September 30, 1922

Day Oct Nov. Apr. | May | June July | Aug. | Sept.
8 159 241 65 36 17
6 144 224 54 52 17
6 162 204 52 52 14
6 165 172 49 29 20
7 150 153 42 24 17
6 169 141 35 29 14
6 188 150 28 29 12
7 172 159 27 19 11
6 159 169 70 11 17
6 132 162 103 11 17
5 101 129 52 22 16
5 94 132 52 18 i g
5 85 132 56 17 10
4 82 132 32 23 7
4 87 129 24 20 5
4 80 101 28 30 5
5 110 89 19 42 6
4 129 19 32 5
7 106 101 19 27 5
9 138 12 30 4

10 147 87 12 35 4
9 138 96 12 29 4
10 129 89 13 26 3
9 175 o4 11 49 3
10 188 78 13 3
10 238 76 10 17 2
10 268 78 11 13 2
9 251 56 19 17 2
8 265 63 29 20 2
10 279 59 29 17 2
[ 2 PR 244 . 36 14 |

NoTE—Stage-discharge relation affected by ice Nov. 22-30; discharge estimated.

Monthly discharge of Tennessee Fork near Leadville, Colo., for the year ending
September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Meaximum | Minimum | Mean
7.1 437
9.9 589
9 - 563
9 563
9 500
10 615
18 1,070
159 9,780
122 7, 260
33.3 2,050
- 26.4 1,620
September. - s 20 2 8.6 512
The Jear- - e 279 2 35.3 25, 500

No1E.—Mean discharge for December, January, February, Mareh, and April based on temperature
record, two discharge measurements, and observer’s notes.
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COTTONWOOD CREEK BELOW HOT SPRINGS. NEAR BUENA VISTA, COLO.

LocaTtion.—In sec. 22, T. 14 8., R. 79 W., at private bridge, 6 miles west of Buena
Vista, Chaffee County.

DRAINAGE AREA.—69 square miles (measured on Hayden atlas).

RECORDS AVAILABLE.—April 7, 1911, to September 30, 1922. From September
23, 1910, to September 13, 1911, station maintained in sec. 21, 1 mile above
present site. Flow at two sites comparable.

Gage.— Vertical staff; read by E. D. Masters. On February 19, 1915, gage was
moved from side of left abutment to downstream end and reset to same
datum. In present position water does not pile up on gage, especially during
high water, and therefore for same discharge gage height is less.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders; very rough. Control
short distance below gage; shifts at long infervals. Banks not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.75 feet at 6
a. m. June 10 and 11 (discharge, 328 second-feet); minimum stage, 0.25 foot
on several days during April (discharge, 18 second-feet);

1911-1922: Maximum discharge recorded, 495 second-feet June 12, 1921;
minimum discharge, 10 second-feet April 9 and 19, 1914.

Ice.—Stage-discharge relation not affected by ice; hot springs keep creek open.

Drverstons.—Court decrees for diversions of 148 second-feet from Cottonwood
Creek, of which 28 second-feet are above gaging station.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good. -

Discharge measurements of Cottonwood Creek below Hot Springs, near Buena Vista,
Colo., during the year ending Sepiember 30, 1922

- Gage Dis- - Gage | Dis-

Date Made by- height | charge || D3te Made by height | charge

. Feet | Sec.ft. Feet | Sec.-ft.
Jan. 20 | T.J. Watkins______.____ 0.38 20.3 | May 23 | Robert Follansbee_____ 1.06 115
May 2 { Robert Follanshee...__ .43 22.4 {| June 15 |.__._ [0 U T 1.46 213
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Daily discharge, in second-feet, of Cottonwood Creek below Hot Springs, near Buena
. Vista, Colo., for the year ending Seplember 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

34 28 26 24 21 20 20 25| 131 148 57 43
38 27 26 23 21 20 20 28| 1531 131 53 44
35 2 26 24 21 20 20 28| 18] 121 52 48
34 26 2 22 21 20 21 32 159 | 114 48 47

26 23 21 21 20 21 48| 202 | 112 44 44
33 25 24 21 21 20 20 671 28| 103 14 41
37 25 23 22 21 20 20 8] 252 99 4| 40
35 24 23 24 21 20 20 il 269 92 41 38
35 B A 24 21 20 24 < 65| 282 38 36
34 B/ 2 23 21 20 21 52| 296 | 114 38 35
MU 22 25 23 21 20 20 38 | 305 o 37| .33
34 22 25 22 21 20 21 32| 269 88 35 33
34 22 25 22 21 20 20 34| 260 40 32
33 23 25 22 21 20 19 35| 260 68 49 32
32 26 25 22 21 20 |- 20 4| 28 62 61 31
32 26 24 22 21 20 19 35 202 60 65 31
32 2 22 23 21 20| 194 37} 191 54 81| . 31
32 22 25 22 21 19 62| 191 58 81 29
31 2 26 22 21 20 19 71| 184 57| - 88 28
31 23 25 21 21 21 19 94| 188 53 81 28
31 26 25 21 21 21 20 94| 18 55 68 28
30 26 2% 21 20 21 20 04| 178 52 63 27
30 26 2 21 20 21 21| 103 | 159 52 61 27
30 26 23 21 20 21 22| 17| 159 48 61 26
30 27 25 21 20 21 22| 131 189 46 57 26
28 26 25 21 22 159 153 43 54 26
26 25 24 21 22| 91| 148 42 53 25
01 2% 24 21 22| 228 | 137 4 49 26
2% 2 2 21 221 191 129 48 48 26
2 2 25 20 22| 220| 148 46 47 26
28 .. 2 20 oo 168 |- 52 47 [l

Monthly discharge of Cottonwood Creek below Hot Springs, near Buena Vistd, Colo.,
for the year ending September 30, 1922

Discharge in second-feet
Run-off in
Month ) acre-feet
Maximum | Minimum | Mean

OetODer . o eeean 38 24 3L7 1, 950
November. . 28 22 24.9 1,480
December.._. 26 22 4.5 1, 510
January_._____. 24 21 22,0 1,350
February_ .. _._..__._ 21 20.8 1,160
March..___ 21 20 20.3 1, 250
April .. 22 19 20.4 1,210
May. .. 228 25 86.1 5,290
June. .. 305 129 199.0 11,800
July... 148 42 4.5 4, 580
August_._ 88 35 54.5 3,350
September__ e 48 25 32.9 1,960

ThE YR« - - o e e 305 19 51.0 36,900

WEST BEAVER CREEK NEAR VICTOR, COLO.

Locarion.—In sec. 30, T. 16 S., R. 68 W., at Skaguay power station of Southern
Colorado Power Co., 7 miles southeast of Victor, Fremont County.
DRAINAGE AREA.—66 square miles (revised measurement on topographic map).
REcorDs AvarLaBLE.—January 1, 1905, to September 30, 1922.
DETERMINATION OF DISCHARGE.— Water used through power house is brought by
pipe line from reservoir 34 miles upstream; quantity measured hourly by
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weir, and a quantity representing the gain or loss in the reservoir during the
period is added or subtracted. To determine the natural flow of the stream
the seepage through the dam is measured by weir and added to the total
quantity thus obtained. This method takes no account of evaporation
from the surface of the reservoir. ‘

Diversrons.—Above the power reservoir are three reservoirs from which the
town of Victor obtains its municipal supply. In the upper basin are four
reservoirs from which water is diverted through St. John tunnel into Lake
Moraine, and thence by natural channels to Colorado Springs, where it is
used as municipal supply. During 1922, 3,070 acrefeet were diverted
through St. John tunnel. Below the power plant, adjudicated decrees for
diversions of 126 second-feet from Beaver Creek, which is formed by East
and West Beaver creeks. In addition, there is an irrigation reservoir in
operation which has a filing for 4,760 acre-feet.

CoorEraTION.—Records are furnished through courtesy of Southern Colorado
Power Co.

Monthly discharge of West Beaver Creek mear Victor, Colo., for the year ending
September 30, 1922

Mean dis- | Run-off
Month charge in in

second-feet | acre-feet
October__..__ . - - - - I, 14.3 879
November_ 118 702
December.. 6.29 387
JanUArY e 5.02 309
February__ 5.57 309
March 9. 50 584
April. 14.7 875
May._. 14.3 879
June. 12.0 714
T L e meeee 12.3 758
AURUSt e immemeeas 16.0 984
September e 11. T 666
The Year o 1.1 8, 040

BOEHMER CREEK NEAR PIKES PEAK, COLO.

Locarion.—In NW. 1{ sec. 32, T. 14 S., R. 68 W., 314 miles south of Pikes
Peak, El Paso County, above Little Béaver and Sackett creeks. Elevation
of station, 11,000 feet. -

DRAINAGE AREA.—7.2 square miles (measured on topographie map) About 75
per cent of this area is above timber line. To the natural drainage has
been added that of West Beaver Creek above intake of Strickler tunnel.

Recorps AvarLABLE.—OQOctober 1, 1909, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 60
inches long, with complete end contraction. A stake is driven into bed of
stream in pool above weir, so that its head is level with crest of weir; depth
of water over stage is measured by steel scale. Discharge is computed by
Franeis formula.

ReguraTioN.—Flow regulated by series of three reservoirs having an aggre-
gating capacity of 1,400 acre-feet; reservoirs operated by Colorado Springs
Water Department.

Diversions.—Water diverted above weir for use in Victor is measured- and is
added to flow éver Boehmer Creek weir to show total run-off.

CoorerAaTION.—Monthly discharge computed froma records furnished by Colorado
Spnngs Water Department
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Monthly discharge of Boehmer Creek near Pikes Peak, Colo., for the year ending
September 30, 1922

[Drainage area, 7.2 square miles]

Discharge in second-feet Run-oft
Month . Per
Maximum | Minimum | Mean sqqa]aze Inches Acre-feet
il

October__.._.__ .. ______________._ 6.62 3.20 3.80 0. 528 0.61 234

November. _. 3.81 1.95 2,82 .392 .44 168

December._____ 1.82 1.58 1.81 251 20 111
January._ 1.35 1.35 135 188 .22 83.0
February 8.21 .92 1.44 200 .21 80.0

March . 821 .3 3.2 449 52 199
April__ .92 .73 .83 115 13 49,4

8.21 3.81 6.60 917 1.06

June___ 4.47 2.61 3.31 . .51 197

July... 15.6 2.61 7.06 981 1.13 434

August.________ 16.6 3.20 10.0 .39 160 615

September..___...___._._________. 14.6 1.58 4.65 646 .72 217

The year. .o.cccooeaoeeooon 16.6 73 3.94 547 7.4 2, 850

LITTLE BEAVER CREEK NEAR PIKES PEAK, COLO.

Locarion.—In NW. }{ NW. 1{ sec. 32, T. 14 8., R. 68 W., just above mouth of
creek and 834 miles south of Pikes Peak, El Paso County. Little Beaver
Creek enters Boehmer Creek from west 0.3 mile above reservoir No. 4.
Elevation of station, 11,000 feet.

DRAINAGE AREA.—1.00 square mile (measured on topographic map). About
25 per cent of area above timber line; remainder sparsely timbered.

REcorps AvarLaBLE.—October 1, 1909, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 24
inches long, with complete end contraction. A stake is driven into bed of

- stream in pool above weir, so that its head is level with crest of weir; depth
of water over stake is measured by steel scale. Discharge is computed by
Francis formula.

Drversions.—None.

ReGuLATION.—NoOne.

CooPERATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

Monthly discharge of Litile Beaver Creek near Pikes Peak, Colo., for the year ending
Sepiember 30, 1922

[Drainage area, 1.0 square miles]

Discharge in second-feet Run-off

Menth Per
Maximum | Minimum | Mean sgtlznam Inches Acre-feet
e
0.72 0.45 0. 55 0.55 0.63 34
.63 .16 .41 .41 .46 2
.16 .16 .16 .16 .18 9.8
16 .05 .10 .10 R 6.1
.01 .01 .01 .01 .0 .6
.01 .01 .01 .01 . .6
.02 .02 .02 .02 .02 1.2
.45 .05 .26 .28 .80 16
1.04 .45 .80 .80 <80 48
.82 .54 .72 .72 .83 4
c .82 .54 .86 .68 .76, 41
.54 .36 .47 A7 .52 28
1L.04 01 . 364 . 364 4.73 253
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SACKETT CREEK NEAR PIKES PEAK, COLO.

Location.—In SE. 14 NW. 14 sec. 32, T. 14 S,, R. 68 W., just above mouth of
creek and 4 miles southeast of Pikes Peak, El Paso County. Sackett
Creek enters Boehmer Creek from north a short distance above reservoir
No. 4. Elevation of station, 11,000 feet.

Drainage AREA.—O0.65 square mile (measured on topographic map). About
30 per cent of area above timber line; remainder sparsely timbered.

Recorps avarLABLE.—QOctober 1, 1909, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir 24
inches long with complete end contraction. A stake is driven into bed of
stream in pool above weir, so that its head is level with crést of weir; depth
of water over stake is measured by steel scale. Discharge is computed by
Francis formula.

Diversions.—None.

RegurATioN.—None.

CoorPERATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

Monthly discharge of Sackett Creek near Pikes Peak, Colo., for the year ending
September 30, 1922

{Drainage area, 0.65 square miles]

Discharge in second-feet . Run-off
Month Per
Maximum | Minimum [ Mean sg;xﬂare Inches Acre-feet
o
0.63 0.18 0.37 0. 569 0.66 23
.16 .05 L0970 149 A7 5.8
0 0 0 0 0 0
C 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
.10 0 . 033 . 051 .06 2.0
63 .10 .33 . 508 .59 20
.63 .29 .43 . 662 .74 26
.45 .18 .36 . 554 .64 22
.54 .29 .38 . 585 .67 23
.29 .16 .25 . 385 .43 15
.63 0 .170 . 262 3.96 137

LION CREEK NEAR HALFWAY, COLO.

Locarion.—In NE. Y4 sec. 15, T. 14 8., R. 68 W., at mouth of creek, half a mile
southwest of Halfway, El Paso County. Lion Creek enters Ruxton Creek
from west. Elevation of station, 9,250 feet.

DRAINAGE AREA.—2.00 square miles (measured on topographic map). Inecludes
all area above the Crater apparently tributary to Sheep Creek. About 30
per cent of area above timber line; remainder sparsely timbered.

Recorps AvarLaBLE.—April 1, 1908, to September 30, 1922.

DETERMINATION OF DISCHARGE.— Flow measured by sharp-crested weir 30 inches
long with complete end contraction. A stake is driven into bed of stream
in pool above weir, so that its head is level with crest of weir; depth of water
over stake is measured by steel scale. Discharge is computed by Francis
formula.
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Diversions.—None.

REGULATION.—None.

CoorEerATION.—Monthly discharge computed from records furnished by Colorado
Springs Water Department.

Monthly discharge of Lion Creek near Halfway, Colo., for the year ending Sep-
tember 30, 1922

[Drainage area, 2.00 square miles]

Discharge in second-feet ' Run-off
Month Per
Maximum | Minimum | Mean stll;l.lﬂare Inches Acre-feet
o
2.40 1.60 1.92 0. 960 111 118
1.60 110 1.40 . 700 .8 83.3
1.30 1.03 1.13 . 565 .65 69.5
.97 .67 Ny .385 .44 47.3
.85 .67 .73 . 365 .38 40.5
.85 . 56 .69 L3456 40 42,4
1.10 .73 .89 445 .50 53.0
1.17 .67 .86 .430 .50 52.9
1.10 .56 (] .380 .42 45.2
.91 .48 .65 .325 .37 40.0
2.75 .73 1.59 . 795 .92 97.8
1.90 1.60 1.68 840 94 100.0
2.75 .46 1.09 .545 7.41 790

SHEEP CREEK NEAR HALFWAY, COLO.

Locarion.—In SW. ¥/ sec. 11, T. 14 S, R. 68 W., a quarter of a mile west of
Halfway, El Paso County. No tributary between station and mouth, a
short distance below. Sheep Creek enters Ruxton Creek from west a short
distance above Halfway. Elevation of station, 9,100 feet.

DraiNnaGE AREA.—0.73 square mile (measured on topographic map). Does not
include any area above the Crater as this is most probably tributary fo
Lion Creek. Practically all below timber line, but sparsely timbered.

REcorps avatnaBLE.—April 1, 1908, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir 30 inches
long with complete end contraction. A stake is driven into bed of stream in
pool above weir, so that its head is level with crest of weir; depth of water
over stake. is measured by steel scale. Discharge is computed by Francis
formula.

Drversions.—None.

RecurAaTION.—NoONe.

CoopErATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.
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Monthly discharge of Sheep Creek near Halfway, Colo., for the year ending Sep-
tember 30, 1923

[Drainage area, 0.73 square miles]

Nischarge in second-feet Run-oft
Month Per
Maximum [ Minimum | Mean squﬁn‘e Inches Acre-feet
mile
0.97 0. 56 0.75 1.03 119 46
56 .46 .630 70
46 27 .34 . 466 54 21
46 10 .19 .260 30 12
B 05 . 056 .077 08 3.1
20 05 . 090 .123 14 5.5
36 13 .24 .329 37 14
46 27 35 . 479 55 22
67 23 35 .479 53 21
20 31 .425 49 19
2.49 46 1.22 1.67 1.92 75
103 51 69 .945 1.05 4
2.49 .05 422 . 577 7.86 307

SOUTH RUXTON CREEK AT HALFWAY, COLO.

Location.—In SW. Y{ sec. 11, T. 14 8., R. 68 W., just above hydroelectric
intake at Halfway, El Paso County. No tributary between station and
mouth, a short distance below. South Ruxton Creek enters Ruxton Creek
from south at Halfway. Elevation of station, 9,000 feet.

DRAINAGE AREA.—3.95 square miles (measured on topographiec map). Prac-
tically all below timber line and heavily timbered.

RECORDS AVAILABLE.—June 1, 1906, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by two sharp-crested weirs,
with complete end contraction. Discharge is computed by Franeis formula.
Main weir is one-third mile above mouth of creek and a short distance
above hydroelectric intake, which has a capacity of 4.63 second-feet.
Second weir is half way between main weir and mouth of creek and measures
inflow chiefly from springs below intake and a small amount of seepage.
At all times except during high water capacity of intake is sufficient to
take entire flow passing main weir, and flow at two weirs is combined to
give total run-off of the basin. During high water, excess passing intake
and recorded at the lower weir does not represent increased flow between
weirs and is discarded. In its place is used a constant quantity based
on inflow and seepage at other times.

DiversioNns—None.

REeGUuLATION—NoODe.

CoozeErATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

18569°—257—wsp 547T——6
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Monthly discharge of South Ruxton Creek at Halfway, Colo., for the year ending
September. 30, 1922

[Drainage area, 3.95 square miles]

Discharge ip second-feet Run-off
Month Per
Maximum | Minimum | Mean sqq;zlu-e Inches Acre-feet
mile
2.57 1.90 2.28 0.577 0.67 140
1.90 1.52 1.73 .438 .49 103
1.7 1.30 1.42 .359 .41 87.3
130 .01 1.04 .263 .30 4.0
1.03 .67 .90 .228 24 50.0
.97 .10 (] .192 22 46.7
124 .91 Lo7 L2711 63.7
160 1.17 1.34 . 339 39 82.4
2.57 1,38 1.60 . 405 45 95.2
2.57 1.75 2,12 L 837 .62 130
7.04 2.07 5,87 1.36 1.57 330
4.73 2.10 2.97 752 .84 177
7.04 10 1.89 .478 6. 50 1,370

CABIN CREEK NEAR HALFWAY, COLO.

LocatioNn.—In SW. 34 NW. 1{ sec. 11, T. 14 S, R. 68 W, just above hydro-
electric intake, about three-eighths of a mile north of Halfway, El Paso
County. Cabin Creek enters Ruxton Creek half a mile below Halfway.
Elevation of station, about 9,000 feet.

DRAINAGE AREA.—2.4 square miles (measured on topographbic map). About
15 per cent of area above timber line; remainder sparsely timbered.

REcorps avainaBLE.—October 1, 1906, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by two sharp-crested weirs
with complete end contraction. Discharge computed by Francis formula.
The main weir is about one-third of a mile above mouth of creek and just
above hydroelectric intake. The second weir is 50 feet above mouth of
creek and measures flow from springs and small tributaries entering below
intake. Except during high water, measured flow at weirs is combined to
give the run-off from basin. During high water, record from lower weir is
discarded and inflow estimated. (See description of South Ruxton Creek
at Halfway, Colo.)

Diversions.—None.

ReavnaTIiON.—None.

CooPERATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

e AR R PR R P - [P M . o
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Monthly discharge of Cabin Creek near Halfway, Colo., for the year ending Septem~
ber 30, 1922

[Drainage area, 2.4 square miles]

Discharge in second-feet Run-off
Month Per
Maximum, | Minimum | Mean sqqa‘are Inches Acre-feet
mile
2.57 1.45 1.93 0.804 0.93 119
1.38 .97 115 . 479 .53 68.4
1.03 .73 84 . 350 .40 52
.73 .36 49 . 204 .24 30
.20 .07 14 .058 .06 7.8
.97 .05 35 . 146 .17 22
130 .56 81 .338 .38 48
1.45 1.10 1.22 . 508 .59 75.0
2.23 .91 145 . 604 .67 86.3
2.23 .85 1.28 .533 .61 78.7
8.31 1.90 3.01 1.63 1.88 240
3.80 1. 60 2.38 . 992 L1 142
8.31 05 1.34 . 558 7.57 969

SUTHERLAND CREEK NEAR MANITOU, COLO.

Location.—In SW. 14 sec. 9, T. 14 S., R. 67 W., 114 miles southeast of Manitou,
El Paso County. No large tributary between station and mouth, 1 mile
below. Elevation of station, 6,600 feet.

DRAINAGE AREA.—4.4 square miles (measured on topographic map). Prac-
tically all below timber line. :

RECORDS AVAILABLE.—January 1, 1918, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 30
inches long, with complete end contraction. A stake is driven into bed
of stream in pool above weir, so that its head is level with crest of weir;
depth of water over stake is measured by steel scale. Discharge is computed
by Francis formula.

Diversions.—None.

RecuraTiON.—None.

CooreraTioN.—Monthly discharge computed from records furnished by Colorado
Springs Water Department.

Monthly discharge of Sutherland Creek near Manitou, Colo., for the year ending
September 30, 1922

[Drainage area, 4.4 square miles]

Discharge in second-feet Run-off
Month - Per
Maximum | Minimum | Mean s(gﬂw.re Inches Acre-feet

e

0.79 0.79 0.79 0.180 0.21 49

. 56 .56 . 56 127 .14 33

.56 .56 .56 L127 .15 34

. 56 .56 . 56 127 .15 34

.67 .36 .59 L134 .14 33

.56 .46 50 114 .13 31

110 . 56 75 . 170 .19 45

1.10 .79 1.00 .27 .26 61

1.03 .46 82 . 186 .21 49

.67 .27 49 L1111 13 30

2.23 .03 1.4 .327 .38 89

1.03 .67 177 N ] 46

223 36 738 .168 2.29 534




80 SURFACE WATER SUPPLY, 1922, PART VII
BEAR CREEK NEAR COLORADO SPRINGS, COLO.

Location.—In NE. 14 sec. 21, T. 14 8., R. 67 W., 334 miles west of Colorado
Springs, El Paso County. Nearest tributary, Hunters Run, enters a short
distance above. Elevation of station, 6,615 feet.

DRAINAGE AREA.—6.9 square miles (measured on topographic map). Practi-
cally all below timber line.

REcorps AvAiLABLE.—March 1, 1918, to September 30, 1922.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 30
inches long, with complete end contraction. A stake is driven into bed
of stream in pool above weir, so that its head is level with crest of weir;
depth of water over stake is measured by steel scale. Discharge is computed
by Francis formula.

Diversions.—None.

REcuLATION.—None.

CooPERATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

Monthly discharge of Bear Creek near Colorado Springs, C’olb., for the year ending
September 30, 1922

[Drainage area, 6.9 square miles]

Discharge in second-feet Run-oft
Month . Per
Maximum | Minimum | Mean squiﬁlxre Inches Acre-feet
mile
2.40 1.90 2.17 0. 314 0. 36 133
2,10 1.63 1.82 . 264 .20 108
1.75 1.30 1.58 . 229 .26 97.2
1.45 1.03 121 .175 .20 74.4
1.10 .79 .98 . 142 .15 54.4
117 .79 .98 142 .16 60.3
1.90 .85 1.20 174 .19 71.4
2.10 .79 1.16 . 168 .19 7.3
3.80 .61 .27 . 184 .21 75.6
2. 57 .56 .98 . 142 .16 60.3
10.1 1.98 3.31 .480 .55 204
1.90 1.03 1.37 .199 .22 81.5
10.1 .61 1.51 219 2.94 1,090

AMAZON CANAL NEAR HARTLAND, KANS.

Locarion.—In SW. 1 sec. 8, T. 25 S, R. 37 W., 1 mile below head gates and
2 miles west of Hartland, Kearny County.

RECORDS AvAaiLABLE.—Irrigation seasons of 1921 and 1922, )

Gage.—Gurley water-stage recorder on north bank of canal 50 feet below high-
way bridge across canal.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Drifted sand in bottom of canal. Banks and control
permanent.

Accuracy.—Stage-discharge relation permanent; rating curve well-defined.
Daily discharge ascertained by applying hourly gage height to rating table.
Records good.

CoopreEraTioN.—Complete records furnished by the Kansas State Board of
Agriculture through George S. Knapp, State irrigation commissioner.

Water for the Amazon canal is diverted from the north bank of Arkansas
River in NW. 14 sec. 7, T. 25 8., R. 37 W,, for irrigation. Waste gate is 1 mile
below gage; used only in case of flood.



Discharge measureme
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March 2, 1921, to September 30, 1922

81

nts of the Amazon canal near Hartland, Kans., for the period

- Gage Dis- - Gage | Dis-
Date Made by height | charge | D8te Made by height | charge
1921 . Feet | Secft. 1921 . Feet | Sec.-ft.
Mar. 2 | Knappand Cummings.| 3.88 162 Sept. 27 | Bruce H. Cummings...| 2.27 37.4
Aug. 2 | Bruce H. Cummings__.| 4.65 246 Oct. 4 d -l 230 38.6
9 4.60 [ 227 11 1,88 18.8
22 4.40 223 31 3.51 141
‘929 2,60 6L.1 || Nov., 7 | A0 3.10 95.9
Sept. 20 2.72 69.6

Daily discharge, in second-feet, of the Amazon canal near Hartland,
period March 2, 1921, to September 30, 1922

Kans., for the

Day

1921

1922

July

91 36
75 35
60 31
48 32

-
jars
—_

T

NoTE.—No flow during periods for which no discharge is given.
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Monthly discharge of Amazon canal near Hartland, Kans., for the period March
2, 1921, to September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

167 30 98 391
240 8 166 2,970
262 48 187 11,200

67 16 37 1,
128 15 4 2,720
172 94 124 2,210
121 12 92.1 2,370
231 65 190 3,390
95 21 56.3 670
July 12-16_.___ 153 15 68.4 678

August 2-6, 9-1 240 36 121 1,

SOUTH SIDE DITCH NEAR HARTLAND, KANS.

LocarioNn.—In SW. I sec. 15, T. 25 8., R. 37 W., half a mile south of Hartland,
Kearny County, and 1 mile below head gates.

REcoRDs AvArLABLE.—Irrigation seasons of 1921 and 1922.

Gage.—Gurley water-stage recorder on south bank 100 feet above highway
bridge across canal.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CcONTROL.—Bed composed of loose sand. Banks and confrol
fairly permanent.

Accuracy.—Stage-discharge relation changes slightly. Rating -eurve fairly
well-defined. Daily discharge ascertained by applying hourly gage height
to rating curve. Records good.

CoorEraTiON.—Complete records furnished by the Kansas State Board of
Agriculture through George S. Knapp, State irrigation commissioner.

Water for the South Side diteh is diverted from the south bank of Arkansas River
in SW. 1 sec. 16, T. 25 S., R. 37 W., for irrigation. A waste gate 200 feet
below gage was built in 1922.

Discharge measurements of South Side ditch near Hartland, Kans., during the
period March 2, 1921, to September 30, 1922

Gage | Dis- . G Dis-
Date Made by— hetght | charge || Pate Meade by hoight | charge
’ Feet Secégi. Feet | Secft.
Sept. 5| Bruce H. Cummings...| 2.25 I Nov. 22 | Bruce H. Cummings...| 1.13 88
121 . do._ ... 1.94 67.4 29 | Knappand Cummings | 222 105
Nov. 15 | Amsleyand Cummings.{ 1.98 88.5
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Daily discharge, in second-feet, of South Side diich near Hartland, Kans., for the
period March 2, 1921, to September 30, 1922

1921 1922

Day
Mar. | Sept. | Nov. | Apr. | May | Aug.

Nore.—No flow during periods for which discharge is not given.

Monthly discharge of South Side ditch near Hartland, Kans., for the period March 2,
1921, to September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

1921
MArCh 2-10. - oo oo e e 248 17 161 2,870
September 2-17_....o oo 198 30 106 3,390
November 10-19, 21-23, 25-30. 120 20 75.0 2,830

1922
ADTL 22730 e 150 11 114 2,030
May1-7... ... 132 3 59,1 821
August 5-22. e 196 6 72.5 2, 590

GREAT EASTERN CANAL NEAR HARTLAND, KANS.

Location.—In NW. 14 sec. 15, T. 25 S., R. 37 W., half a mile south of Hartland,
Kearny County, and 1 mile below head gate.

REcorps AvarLaBLE.—Irrigation seasons of 1921 and 1922.

Gage.—Gurley water-stage recorder on south bank 150 feet above highway
bridge crossing canal.

DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL.—Bed of canal sand; banks permanent; control shifting.
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AccurAacy.—Stage-discharge relation not permanent. Rating curve poorly
defined, Daily discharge ascertained by applying hourly gage heights to
rating curve. Records poor.

CoopreraTioN.—Complete records furnished by the Kansas State Board of Agri-
culture through George S. Knapp, State irrigation commissioner.

Water for the Great Eastern canal is diverted from the north bank of
Arkansas River in NW. 14 sec. 16, T. 25 S., R. 37 W., for irrigation. A spill-
way'is 1 mile below gage but is seldom used during irrigation season.

Discharge measurements of Great Eastern canal near Hartland, Kans., for the
period March 3, 1921, to September 30, 1922

[Made by Bruce H. Cummings]

. Gage Dis- . Gage | Dis-
Date Made by- height | charge | P#te Made by- height | charge

1921
Apr. 18
25

May 9

Daily discharge, in second-feet, of Greai Eastern canal near Hartland, Kans., for
the period March 3, 1921, to September 30, 1922

1921 1922

Day
Mar. | Apr. | May | Nov. | Mar. | Apr. | May | Aug.

Note.—No flow on days for which discharge is not given during irrigation season, March to November.
In addition to water diverted during irrigation season, about 20,000 acre-feet were diverted during each
winter for storage in Lake M¢Kinney.
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Monthly discharge of Great Eastern canal near Hartland, Kans., for the period
March 3, 1921, to September 30, 1922

Discharge in second-feet
Run-off in
Month . acre-feet
Maximum | Minimum | Mean

101 20 64 2,280

92 18 45 2,070

10 15 240

118 17 66.0 1,180

180 22 95.0 3, 960

187 17 96.8 1,150

189 70 144 1,200

265 159 210 1, 660

FARMERS DITCH NEAR GARDEN CITY, KANS.

Locarion.—In NW., 1{ sec. 5, T. 24 S,, R. 3¢ W., 114 miles below head gates
and 11 miles west of Garden City, Finney County.

REecorps avaiLasre.—Irrigation season of 1921 and 1922.

Gaee.—Gurley water-stage recorder on north bank at downstream side of
highway bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Slightly sandy bed; permanent banks and control.

Accuracy.—Stage-discharge relation permanent, rating curve well-defined.
Daily discharge ascertained by applying hourly gage heights to rating
curve. Records good.

CoopreErATION.—Complete records furnished by the Kansas State Board of
Agriculture through George S. Knapp, State irrigation commissioner.

Water for the Farmers ditch is diverted from the north bank of Arkansas
River in SE. 1 sec. 12, T. 24 8., R. 35 W., for irrigation. An unused
waste gate is half a mile below the gage.

Discharge measurements of Farmers ditch near Garden City, Kans., for the period
Mareh 11, 1921, to September 30, 1922

Gage Dis- o Gage | Dis-
Date Ma’d'_} by~ height | charge Date Made by height | charge
1921 Feet | Sec.-ft. 1921 Feet | Sec.-ft.
June 15 Kna&)p and Cummings.| 161 53.3 || Oct. 4 Bruce H. Cummings...| 1.16 24.6
20 . 65.9 )| 1 |..... 15 1o 128 30.7
?8. 9 || Nov. 15 Amsleyantﬁ Cummings.| .97 14.8
9.2
84.8 1922
150 Apr. 14 | George S. Knapp ....... 3.12 172
93.9 || May 18 |._._. (s [ SO I, 2.32 113
53.5
34.1 !
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Daily discharge, in second-feet, oj' Farmers ditch near Garden City, Kans., for the

period March 11, 1921, to September 30, 1922

Oct.

Nov.

Mar.

Apr.

May

June

Sept.
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Monthly discharge of Farmers ditch near Garden City, Kans., for the period March
1, 1921, to September 30, 1922

Discharge in second-feet
Run-off in
Meonth acre-feet
Maximum | Minimum | Mean
1921
Mareh 11-29. oo 179 19 85.3 3,210
- 43 11 24.6 635
June 13-39. - _..._.__. 68 34 47.7 1,710
July 1—7 20-24, 27-31_ . 56 13 33.8 1,080
Augus 129 26 9L.5 5,620
152 19 63.8 3,920
35 12 22.8 1,400
19 12 15.8 801
March 18-28, 31 z 37 10 28.9 631
April 1-18, 23-30. 170 13 74.6 3,850
May 1-27, 29-31 121 23 63.0 3,880
June 1-3... 83 12 43.0 256
August 7- 145 12 52.3 623

GARDEN CITY CANAL NEAR GARDEN CITY, KANS.

Location.—In NW. 1{ sec. 4, T. 24 S., R. 34 W, half a mile below head gates
and 10 miles west of Garden City, Finney County.

RecorDs AVAILABLE.—Irrigation seasons of 1921 and 1922.

Gace.—Gurley water-stage recorder on south bank of canal 40 feet downstream
from highway bridge.

DiscHARGE MEASUREMENTs.—Made from footbridge at gage.

CHANNEL AND coNTRoL.—Bed is loose, clean sand. Control shifting. Banks,
permanent,

Accuracy.—Stage-discharge relation affected by shifting sand in bottom of
canal. Rating curve fairly well defined throughout. Daily discharge ascer-
tained by applying hourly gage heights to rating curve. Records fair.

CooreraTioN.—Complete records furnished by the Kansas State Board of Ag-
riculture through George S. Knapp, State irrigation commissioner.

Water for the Garden City canal is diverted from the north bank of Arkansas
River in SE. 14 sec. 5, T. 24 8., R. 3¢ W, for irrigation. No waste gate is pro-
vided.

Discharge measurements of Garden City canal near Garden City, Kans., during the
period April 14, 1921, to September 30, 1922

Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | chatge
1921 Feet Sec.-ft. 1921 Feet | Sec.-ft.
Apr. 18 | Bruce H. Cummings...| 1.97 14.9 || Aug. 23 | Bruce H. Cummings_..| 234 21.4
25 di 1.60 10.2 || Sept. 19 |.____ Ao 1,42 8.2
May 2 1.62 10.5 | Oct. 4§ ... [ (3 S, 1.32 2.0
9 1.57 9.8

16 do. 1.60 10.3 1922
23 | Knappand Cummings_| 1.54 9.0 || May 19 | George S. Knapp...._.. 1.66 7.4
July 11 | Bruce H. Cummings__.{ 1.35 5.4 {|-June 16 |.____ A0 1.7 7.4
18 d 1.83 16.9 20 | Williamsand Kinnison | 1.72 7.5
é% ;gg 24 | George S. Knapp....._. 1. 50 2.6
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Daily discharge, in second-fegt, of Garden City canal near Garden City, Kans:, for
the period April 14, 1921, to September 30, 1922

1921 1922

Day
Apr. | May | July | Aug. | Sept. { Apr. May | June July Aug.

Nore.—No flow during periods for which no discharge is given.

Monthly discharge of Garden City canal near Garden City, Kans., for the period
April 14, 1921, to September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1921

i&{prﬂ 14-16, 18-30. e mmmmmmm 20 5 13 413
ay 1-12, 14-19, 21-23_ 21 5 8.6 359

ubty 31 ... 10 10 10
August.______________. 35 12 22.3 1, 380
September 1-3, 25-80_. .. _____ . ean] 22 6 10.1 180
April 18-30_ . e 48 4 25.6 660
ay 1-3, 16-27, 30-31.__. 27 4 9.3 315
June 1-22, 24-25, 29-30.____ 36 5 14.5 748
July 1-3, 6-7, 11-14, 30-31.__ M 5 14.1 307
August 1, 6-12_ e 13 4 8.5 135
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LITTLE ARKANSAS RIVER AT VALLEY CENTER, KANS.

Location.—In SW. % sec. 1, T. 26 S., R. 1 W., at highway bridge half a mile
west of Goodrich station on Arkansas Valley Interurban Railroad, a mile
south of Valley Center, Sedgwick County, and 14 miles above junction with
Arkansas River.

DrAiNaAGE AREA.—Not measured.

REcoRDs AvAILABLE.—June 10 to September 30, 1922.

Gaar.—Chain gage attached to upstream handrail of highway bridge, read
by Clarence Carr. | :

DisCHARGE MEASUREMENTs.—Made from upstream side of highway bridge or by
wading.

CeEANNEL AND CONTROL—Bed composed of sand and gravel; lodged snags and
driftwood are frequent. Low-water control is sand and gravel bar under
bridge; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records,
14.1 feet at 5.40 p. m. July 11 (discharge, 5,770 second-feet); minimum
discharge, 18 second-feet September 25, 26, 29, and 30.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once daily except during rises when it was read
twice daily. Daily discharge ascertained by shifting-control method.
Records good.

Discharge measurements of Little Arkansas River at Valley Center, Kans., during
the year ending September 30, 1922

Gage Dis-
Date Made by— height | charge

June 10 [ W.R. Denison___.__._______________ e e e mm e 1.53
July 19 | Reginald Waldo__. - 2.33 130
Aug. 7 |-.._. Q0 ot e e 1.71 71

Daily discharge, in second-feet, of Little Arkansas River at Valley Center, Kans., for
the year ending September 30, 1922

Day June | July | Aug. | Sept. Day June | July | Aug. | Sept.
136 50 28 386 42 21
120 49 25 218 40 20
136 47 25 160 38 pz3
115 52 24 136 36 19
7 52 2% 130 39 20
59 50 24 125 39 22
51 68 23 115 37 22
51 110 22 100 36 21
45 72 20 82 M 19
41 54 26 72 34 18
581 3,710 52 23 72 36 18
53 1 4,090 48 23 68 7! 20
50 | 1,960 45 23 59 33 21
50 | 1,140 42 .25 59 31 18
57 746 43 23 54 29 18
52 28 |eumooaas

-
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Monthly discharge of Little Arkansas River at Valley Center, Kans., for the year
ending September 30, 1922

Discharge in second-feet R i
un-off in
Month acre-feet
Maximum | Minpimum | Mean

June 10-30__ . 142 38 57.1 2, 380
JUlY 4,090 41 463 28, 500
N T 110 28 45.2 2,780
September. .. 28 18 22.0 1,310
The period. .. __ e e 35,000

DIVERSION CANAL FROM ARKANSAS RIVER AT ARKANSAS CITY, KANS.

Locarion.—In SE. 14 sec. 25, T. 34 S, R. 3 E., in Arkansas City, Cowley
County, on right bank of canal 135 feet below Chestnut Avenue canal
bridge, 2 miles below diversion dam across Arkansas River, and 2 miles
above power house at lower end of canal on Walnut River.

REcorDps AvAILABLE—September 10, 1921, to September 30, 1922. Gage-
height records have been obtained since July 27, 1919, by Kansas Gas &
Electric Co.

Gace.—Staff gage of 134-inch iron pipe driven to bedrock; read by F. O. Burnett.

DiscHARGE MEASUREMENTs.—Made from upstream side of footbridge on B
Street, 6,060 feet below gage, or by wading at St. Louis-San Francisco Rail-
way Co.’s trestle 500 feet below gage.

CHANNEL AND CONTROL.—Bed composed of sand and silt; permanent. Con-
trol is gravel and earth bar held by old, sawed-off piling at trestle 500 feet
below gage; permanent.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during the period of rec-
ord, 10.30 feet at 5.15 p. m. April 2 (discharge, 509 second-feet); no flow
April 13 to September 30.

RreauramioNn.—Flow is controlled by head gates 6,600 feet above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined above 150 second-feet. "Gage read to quarter inches twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Water for this canal is diverted from the left bank of Arkansas River in SW.

14 sec. 23, T. 34 8., R. 3 E., and is used for power. The canal empties into
Walnut River, which flows into Arkansas River 3 miles below Arkansas City.

Discharge measurements of diversion canal from Arkansas River at Arkansas City,
Kans., during the period September 10, 1921, to September 30, 1922

. Gage Dis- o Gage | Dis-
Date Made by height | charge Date Made by- height | charg
1921 Feet | Sec.-ft. 1921 3 Feet | Sec.ft.
Aug. 23 { H. B. Kinnison_..__.._. 10.10 531 || Nov. 3 | H. B. Kinnison_......_ 8.46 228
Sept. 23 | E. C. Curtis-.____..._._ 9.79 431 1922
27 ... & 1 . 10.16 484 || Mar. 10 {-_._. L5 13 S 10. 11 485
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Daiéy discharge, in second-feet, of diversion canal from Arkansas River at Arkansas
ity, Kans., for the period ending September 10, 1921, io September 30, 1922

Day Sept. | Oct. | Nov Deec.
397 220 234
206 220 234
337 220 248
322 206 262
322 220 248
307 220 193
202 206 206
292 206 248
292 206 277
248 206 292
262 206 322
202 206 307
248 206 322
248 206 322
234 220 307
248 220 322
234 220 322
220 220 307
220 220 322
220 220 a7
220 220 248
220 220 220
206 220 206
220 220 193
193 206 167
193 206 208
206 234 248
193 248 262
193 220 A48
220 248 292
206 | ... 277

Jan. Feb. | Mar. | Apr.
277 429
292 413
© 292 445
352 445
429 429
45 429
352 445
202 445
17 413
367 397
248 397
429 397
429 382
413 397
445 160
307 367
382 352
429 352
154 397
167 445
193 429
248 461
262 477
234 493
206 461
220 493
262 493
262 86

NoTtES.—No flow Apr. 13 to Sept. 30. Gage not read, Dec. 26 and Apr. 8; discharge interpolated.

Monthly discharge of diversion canal from Arkensas River ai Arkansas City,
Kanes., for the period September 10, 1921, to September 30, 1922

Discharge in second-feet R i
un-off in
Month acre-feet
Maximum | Minimum | Mean
1921
September 10-80- ... oo 493 154 414 17, 200
1921-22

October. - eaeen 397 193 249 15, 300
November_ . _._.________ - 248 206 217 12, 900
December........_...__... - 322 167 263 16, 200
January..____ ... _____._._. - 45 17 302 18, 600
February ... _.._ - 493 86 405 22, 500
arch_ ______ .. . .. ... - 509 109 428 26, 300
April e 509 0 184 10, 900
The year i e mccmce e m e 123, 000

Nore.—No flow Apr. 13 to Sept. 30, 1922.

WALNUT RIVER AT WINFIELD, KANS.

Location.—In NE. I{ sec. 33, T. 32 8, R. 4 E,, at concrete highway bridge
1 mile south of Winfield, Cowley County, 1 mile above Black Creek, and

3 miles below Timber Creek.
DraAINAGE AREA.—1,860 square miles.

Recorps avaiLaBrLeE.—November 14, 1921, to September 30, 1922.
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GacgeE.—Chain gage on upstream handrail of highway bridge; read by William
Mason.

DiSCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CuANNEL AND coNTRoL.—Bed composed of silt, sand, and rock; permanent.
Control is gravel and rock bar 500 feet below gage; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
31.63 feet at 7 a. m. July 13 (discharge, 21,400 second-feet) ; minimum stage,
3.02 feet at 8 a. m. February 2 (discharge, 2.8 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation not permanent; not affected by ice.
Rating curve fairly well defined below 20,000 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table; shifting-control method used May 5 to
July 19. Records good.

Discharge measurements of Walnut River at Winfield, Kans., during the year
ending September 30, 1922

Gage | Dis- _ Gage | Dis-
Date Made by— height | charge || D3te Made by height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Mar. 9| H. B. Kinnison. 3.55 58 || July 20 | Reginald Waldo. 6.22 1,150
Apr. 29 | W. R. Denison 4.93 504 || Aug. 8 ... do. 4.11 207
June 11 |.____ do_____ 4.36 324
Daily discharge, in second-feet, of Walnut River at Winfield, Kans., for the year
ending September 30, 1922
|
Day Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 12 27 39 54 648 1,690 556 170 46
4 10 22 26 33| 1,490 8 840 211 63
12 16 22 28 135 | 7,070 648 792 350
12 16 30 32 648 | 4,860 579 648 276 32
12 16 9.0 28 1,640 | 2,390 491 534 204
11 16 19 28 1,640 | 1,040 449 331 164 43
31 18 22 26 1,390 792 428 240 187
36 11 18 24 6,370 [ 5,810 449 187 222 39
21 19 19 31 16,600 | 9,330 388 140 196 47
22 26 16 46 18,600 | 2,990 350 161 276 98
)5 DU 28 26 23 44 18,500 | 1,540 331 | 18,500 276 240
12__ - 11 14 8.4 9.0 , 790 | 1,540 312 | 18,800 211 233
13 - 11 19 14 88 1, 040 276 | 15,600 1356 103
14__ 7.2 8.4 20 i 696 890 696 258 y 118 70
) ¥ 5.6 11 11 14 |3,390 840 648 222 | 1,490 146 70
6.6 10 23 18 {3,720 840 602 222 990 93 70
6.6 11 19 14 11,040 648 579 204 792 84 42
7.2 11 16 19 369 602 512 388 | 7,570 135 39
15 11 18 13 276 556 449 331 | 4,160 135 64
15 14 21 13 194 470 428 233 1,340 388 37
8.4 12 23 22 152 408 744 208 792 222 39
6.0 16 9.6 37 132 369 | 8,290 187 602 118 40
7.2 16 35 72 369 | 4,160 180 512 100 78
6.0 21 10 16 113 792 | 4,980 170 428 93 52
6.0 16 21 26 (1,440 1,940 | 2,340 170 408 108 43
6.6 14 21 19 428 1,640 1 1,390 180 388 78 50
7.8 31 23 35 240 8 940 229 350 43 46
11 13 26 72 164 648 744 792 312 78 40
13 16 11 | 146 534 | 2,140 696 276 46 40
12 21 14 .. 126 648 | 2,940 276 240 78 36
........ 21 26 ...l 93 ... 3,990 . _.__ 258 43} e
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Monthly discharge of Walnut River at Winfield, Kans., for the year ending Sep-
tember 30, 1922

[Drainage area, 1,860 square miles.]

Discharge in second-feet .
Run-off in
Month acre-feet
Maximum | Minimum | Mean
15 5.6 8. 66 202
36 8.4 16. 4 1,010
28 9.6 18.1 1,110.
72 8.4 22.0 1, 220
3,720 9.0| 427 ° 26, 300
18, 600 33 2,740 163, 000
9, 330 428 2,480 152, 000
, 170 409 24,

- - 18, 800 140 2,700 166, 000
August.__ - 43 161 9,900
September - .. e 240 32 64.1 3,810

The Period. . .o mueemoc oo | e 559, 000

VERDIGRIS RIVER AT INDEPENDENCE, KANS.

LocaTion.—In NE. 14 sec. 31, T. 32 8., R. 16 E., at highway bridge half a mile
east of Independence, Montgomery County, 214 miles below Elk River
and 414 miles above Drum Creek.

DraiNnage AREA.—Not measured.

REcoRrps AvAILABLE.—November 14, 1921, to September 30, 1922. Intermit-
tent records of stage were obtained April 24 to September 24, 1904.

Gaee.—Chain gage fastened to upstream side of highway bridge; read by Ben
Wainscott. Chain gage at same site but independent datum was used in 1904.

DIsCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of silt and rock. Control is rock
rifle just below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 44.41 feet
at 4.45 p. m. April 10 (discharge, 44,300 second-feet); minimum stage,
0.74 foot at 12.40 p. m, November 15 (discharge, 5.4 second-feet).

1904: Maximum stage, 46.7 feet on July 8, referred to present datum.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined below 30,000 second-feet. Gage read to hundredths once daily;
more frequently during high water. Daily discharge ascertained by ap-

. plying mean daily gage height to rating table. Records fair.

Discharge measurements of Verdigris River at Independence, Kans., during the
period November 14, 1921, to September 30, 1922

Date Made by— h%?gglft Cl?alfée Date Made by— h‘g{’égl:t clll)aixsée

Nov. 8 Jupe 12
Mar. 26 |- do...o.... July 4

27 |- do_. 3 5
Apr. 12 | W. R. Denison . 74 125, 500 Aug. 9

May 11 | Kinnison and Denison.| 7.20 | 2,030

18569°—251—wsP 547——7
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Daily discharge, in second-feet, of Verdigris River-at Independence, Kans., for the
year ending September 30, 1922

Day Nov. Dec. Jan, Feb, | Mar. | Apr. | May | June | July Aug. | Sept.
10 13 13 41| 1,690 | 2,900 [ 4,160 | 2330 267 44
11 15 13 1,120 | 2,210 | 1,790 | 14,300 225 41
11 14 13 551 2,630 1 4,650 | 1,290 | 16,900 267 31
11 14 14 61 ] 11,500 | 7,870 | 1,080 | 15,500 647
11 12 14 61 | 18,100 | 8,430 921 | 11,300 393 26
11 19 26 75| 16,200 | 4,510 801 | 1,590 463 |, 47
11 15 26 771 9,550 | 3,040 761 921 533 31
12 14 26 69 , 800 | 1,840 685 685 571 21
11 16 31 99 | 37,500 | 2,450 571 515 552 23
11 16 41 461 | 44,100 | 4,930 515 497 685 39
12 15 34 393 | 38,500 | 1,940 444 393 186
12 14 34 252 | 28,900 [ 1,370 393 | 20,400 282 609
12 13 29 313 | 16,200 | 1,330 345 | 31,200 207 377
11 13 29 | 21,100 | 3,600 | 1,120 313 200 181 197
13 12 23 | 20,400 | 5,210 921 267 | 24,700 167 128
14 12 23| 7,730 | 8,180 841 225 | 13,800 139 99
14 11 24| 2,150 | 2,690 761 | 1,460 [ 1,740 123 77
12 12 26| 1,240 | 2,830 801 377 | 4,440 123 58
11 10 34| 1,240 | 1,990 723 377 | 9,410 123 58
11 11 391 1,000 | 1,500 647 345 | 1,940 112
10 11 36 8411 1,290 | 6,470 252 | 1,200 167 45
11 11 36 685 | 1,120 | 12,400 207 921 109 144
13 11 26 533 | 1,040 | 17,900 162 761 86 102
12 11 26 479 | 4,160 | 11,400 144 685 83 72
13 12 47| 2,210 | 7,240 [ 6,610 131 571 69 63
13 11 52| 7,940 | 4,230 | 2,970 162 - 533 61 55
12 11 44| 7,030 2,830/ 1,99 647 444 61 58
12 13 41| 1,640 | 5,000 | 1,460 313 377 55 31
12 14 | 1,160 | 3,810 | 2,830 231 345 52 27
13 14 | 2,150 | 4,790 | 5,000 153 313 52 27
13 ) L0 IR 5,280 |occoeeoo 11,400 4 oo 267 49 |ooooeoe

Nore.—Gage not read Apr. 13 and Aug. 6; discharge interpolated.

Monthly discharge of Verdigris River at Indepéndence, Kans., for the year ending
September 30, 1922

Discharge in second-fest
Run-off in
Month acre-fest
Maximum | Minimum | Mean

November 14-30. 13 5.4 9,33 315
14 10 11.8 726
19 10 13.0 799
52 13 29.3 1, 630
21, 100 41 2, 800 172, 000
44, 100 1,040 10,200 607, 000
17, 900 647 4,310 265, 000
4,160 131 651 38, 700
, 200 267 7,000 000
685 49 235 14, 400
September. .. 609 21 93.4 5, 560
The period.- -l SERORORRURRIOH (RSOSSN MRS 1, 540, 000
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NEOSHO RIVER NEAR IOLA, KANS.

Locarion.—In NE. ¥ sec. 9, T. 25 8., R. 18 E., 214 miles south and 134 miles
west from Iola, Allen County, 1 mile below Elm Creek, and 8 miles above
Owl Creek.

DraiNace ArREA.—Not measured.

Recorps avaiLaBLE.—OQOctober 12, 1917, to September 30, 1922. August 1,
1895, to November 30, 1903, at a site 4 miles upstream at city water and
power dam.

Gace.—Stevens continuous water-stage recorder on left bank, three-fourths
mile above Pipe Line ford; inspected by Homer L. Teats.

DiscHARGE MEASUREMENTs.—Made from cable at gage or by wading.

CHANNEL AND CoNTROL.—Bed composed of gravel and silt. Control is a long
shale riffle half a mile below gage; permanent.

ExTrREMES oF DIsCHARGE.—Maximum stage during year from water-stage
recorder, 27.32 feet at 4 p. m. April 10 (discharge, 31,400 second-feet);
minimum stage from water-stage recorder, 2.57 feet at 4 p. m. September 3
(discharge, 9.5 second-feet).

1917-1922: Maximum stage recorded, that of April 10, 1922; minimum
stage, 1.9 feet on June 23, 1920 (discharge, 1 second-foot).

1895-1903: Maximum stage recorded, 22.0 feet on June 3, 1903 (dis-
charge, 39,100 second-feet); a higher discharge of 45,600 second-feet given
for May 24, 1896 (gage height, 20.1 feet); no flow on several days in Sep-
tember and October, 1897.

A stage of 24.0 feet on July 10, 1904, referred to datum of old gage was
determined by levels from high-water marks (discharge, estimated, 74,600
second-feet).

Ice.—Stage-discharge relation seldom affected by ice.

RecuraTiON.—Low-water flow regulated by dams upstream.

Accuracy.—Stage-discharge relation permanent during the year; not seriously
affected by ice. Rating curve well defined. Operation of water-stage
recorder satisfactory except for few short periods. Daily discharge as-
certained by applying mean daily gage height to rating table. Records
good.

Discharge measurements of Neosho, River near Iola, Kans., during the year ending
September 30, 1922

Date Made by— h(:?g et cl?alrsg-e
Feet Sec.-ft.

Nov. 8 | H. B. Kinnison....._..... - 2.65
Mar. 25 |.___- A0 e m 21.50 | 22,600
July 6 | Reginald Waldo . . e 5.16 1,170
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Daily discharge, in second-feet, of Neosho River near Iola, Kans., for the year ending

September 30, 1922
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 276 22 20 27 39 208 | 1,360 | 3,880 | 2,200 | 1,520 126 59
2. 20 19 27 46 196 990 | 2,710 | 1,680 | 6,500 | 6,240 46
F SR 196 18 14 27 51 157 | 5,720 | 4,000 | 1,200 | 7,930 | 3,400 12
4l 178 17 14 33 51 146 | 15,500 | 5,980 850 | 3,640 | 5,330 25
f S 126 16 14 31 66 129 | 15,300 | 4,480 700 | 1,930 | 1,600 51
[ 112 16 14 27 75 112 | 11,800 | 3,160 615 | 1,200 730 55
y C 93 17 14 27 72 12,300 | 2,110 560 920 615 53
- S 80 15 14 30 59 77 | 23,700 | 1,930 510 730 460 49
| S —— 64 14 14 36 51 28,500 | 2,930 460 560 615 62
100l 61 14 14 41 3,640 485 615 615 150
) ) 59 14 14 41 3,520 460 | 2,110 615 189
12 . 55 14 14 37 2,820 410 | 7,280 510 104
18 s 4 14 17 34 1,680 365 (12, 900 460 v
4. . 41 15 21 31 1,360 320 |10, 200 298 66
15 39 15 22 30 1,130 298 | 7,800 255 55
16 . 37 15 24 27 990 276 | 3,280 235 48
17 e 34 16 25 26 920 276 | 1,520 235 51
18 ] 30 17 25 26 850 255 990 208 51
19 29 16 25 26 790 | 231 730 | 189 51
20 o 28 15 26 25 7901 216 | 5881 204 51
28 14 26 24 730 208 510 208 51
27 14 26 21 1,930 196 460 178 51
27 14 26 21 2,930 189 410 118 51
26 14 27 22 4,000 178 365 10t 98
26 14 27 22 2,600 277 365 118 98
25 14 27 21 1,930 642 388 118 98
25 14 27 19 2,020 276 365 106 82
2 16 27 20 1,440 216 342 93 72
25 17 27 1,060 189 342 86 64
25 19 27 29 1,060 255 276 85 57
24 .. 27 1 2,200 [-ocomeo| 255 75 Jocmaann

NoTE.—Water-stage recorder not operating, Oct. 20-27, Dec. 6-8, 20-23, 25-30, and Feb. 12-15; discharge

interpolated.
Monthly discharge of Neosho River near Iola, Kans., for the year ending September
30, 1922
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

OCtOber - oo 276 24 67.7 1,160
November 22 14 15.7 934
December__ 27 14 21.2 1,300
January. 41 19 28.1 1,730
February 510 18 71.8 3,890
March 27, 800 771 5,110 314, 000
April__- 30, 800 990 | 9,800 583, 000
May... 5,980 730 | 2,310 142,000
June__. 2,200 178 500 29, 800
July.__ 12, 900 256 | 2,480 , 000
Augus 6,240 75 781 48,000
September_ . ______ e 4 189 12 67.4 4,010

The Year- - oo R 30, 800 12| 1,780 1,280,000

NEOSHO RIVER NEAR PARSONS, KANS.

Locarion.—In NW. ¥4 sec. 22, T. 31 8., R. 21 E,, at bridge on Parsons-Pittsburg
highway 500 feet above St. Louis-San Francisco Railway bridge, 800 feet
below Hickory Creek, and 10 miles east of Parsons, Labette County.

DRAINAGE AREA.—Not measured.

Recorps avarnaBLe.—October 18, 1921, to September 30, 1922.

.
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Gage.—Chain gage bolted to upstream side of bridge; read by Mrs. W. C.
Slane.
DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wad-
ing.
CHANNEL AND coNTRoL.—Bed, flat, solid, outeropping shale rock. Control not
well defined. Bank-full stage, gage height 24 feet. N
EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 24.90
feet at 5.50 p. m. April 13 and 7 a. m. April 14 (discharge, 28,400 second-
feet); minimum stage, 1.12 feet at 5.10 p. m., December 3 (discharge, 18
second-feet).
Yce.—Stage-discharge relation probably never seriously affected by ice.
ReGuLaTiION.—Flow apparently not affected by dams upstream.
Accuracy.—Stage-discharge relation practically permanent; not affected by

ice during the year. Gage read to hundredths twice daily.

Rating curve

well defined. Daily discharge ascertained by applying mean daily gage

heights to rating table.

Records good.

Discharge measurements of Neosho River near Parsons, Kans., during the year
ending September 30, 1922

Gage Dis- o Gage | Dis-
Date Made by— height | charge | Date Made by- height | charge
Feet | Sec.-ft. . Feet | Sec.-ft.
Nov. 8 | H. B. Kinnison________ 1.25 20.7 || Apr. 12| W. R. Denison__....._._ 24.42 , 500
3 13, 100 May 11 | Kinnison and Denison..| 7.53 3,670
19,500 || July 3 | Reginald Waldo._...___ 18.65 | 14,700
22, 100 Aug. 9. [ 1+ S, 3.65 943

Daily discharge, in second-feel, of Neosho River near Parsons, Kans., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
33 22 31 36 250 | 4,080 | 5,430 | 2,300 | 1,020 338 99
29 23 30 33 338 { 2,300 | 4,350 | 2, 54 9,110 338 97
28 18 34 32 218 | 3,180 | 3,260 | 2,020 | 16,300 | 4,530 95
2 24 43 33 146 | 11,700 | 3,900 | 1,380 | 12,500 | 3, 740 84
28 27 30 34 122 ,000 | 7,490 | 1,140 | 5,340 | 4,530 74
28 25 41 35 122 | 23,000 | 6,490 908 | 2,620 | 2,780 66
28 22 44 36 139 | 22,300 | 3,660 740 § 1,700 { 1,570 51
28 25 44 39 133 | 25,600 | 2, 540 740 | 1,260 908 44
26 26 44 50 116 |,28,000 | 2,380 603 | 1,080 908 44
26 26 40 56 128 | 27,800 | 2,860 49 | 1,200 908 92
25 29 36 54 177 1 27,200 | 3,580 | 472 | 5,250 | 1,260 93
22 28 36 37 218 | 27,800 | 3, 500 497 | 14,300 | 1,140 118
22 26 33 36 908 | 28,400 | 3,180 472 | 21,700 630 64
28 25 39 36 | 17,000 | 28,400 | 1,950 422 | 19, 600 447 161
2 24 42 35 , 800 | 27,800 | 1,570 359 | 15, 800 338 126
28 22 39 36 | 23,400 | 26,600 | 1, 2628 338 | 9,960 284 69
24 25 33 35| 14,100 | 17,800 | 1, 338 | 4,350 250 70
25 26 37 33 111,300 | 9,350 | 1,080 740 | 3,100 234 81
25 24 32 35 113,800 | 4,710 964 | 380 | 1,760 218 75
23 25 33 30 (11,100 | 2,940 964 250 | 1,260 218 75

26 34 27| 3,580 | 2,300 908 218 964 191 64
30 33 321 2,300 1,880 1,640 234 796 218 72
32 32 29 1,820 | 1,700 | 4,620 218 684 Zg 86
30 30 341 1,200 | 3,580 | 4,890 202 603 1 102
38 28 33 | 10,200 | 7,000 | 4, 440 202 522 158 86
35 29 31 19,800 | 4,710 | 4,350 234 497 116 66
32 29 321 23,000 | 3,660 3,820 603 447 101 102
32 30 33 | 24,800 | 5,160 | 2,230 449 472 122 108
28 32 . 19,600 | 4,800 | 1,880 401 380 120 81
34 4,800 [ 5,520 | 1,380 320 380 104 77
32 4,530 | 1,200 |- 359 101 jo_oo_.
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Monihly discharge of Neosho River near Parsons, Kans., for the year enaing
September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

36 34 35.1 976
33 19 24.9 1,480
38 18 27.1 1,670
44 28 34.8 2, 140

56 27 35.8 1,
24, 800 116 | 7,520 462, 000
28, 400 1,700 | 13,700 815, 000

7,490 3, 060 X
2, 540 202 672 40, 000
21, 700 359 | 5,010 308, 000
4, 530 101 877 53, 900
16 44 84.1 5, 000
__________________________________ 1, 880, 000

COTTONWOOD RIVER AT ELMDALE, KANS.

Locarron.—In NW. 14 sec. 26, T.19 S., R. 7 E., at highway bridge one-fourth
mile above Middle Creek, 1 mile east of Elmdale, Chase County, and 2
miles above Diamond Creek.

DrAINAGE AREA.—1,040 square miles (measured on topographic map; scale,
1:125,000). .

RECORDs AvaiLABLE.—May 9 to September 30, 1922,

GAge.—Chain gage fastened to upstream handrail of bridge; read by Miss
Rowena Starkey.

Di1sCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading. '

CHANNEL AND CONTROL.—Bed composed of coarse sand, gravel, and rock. Con-
trol is long gravel and rock rifle extending 200 feet above and 100 feet
below gage; permanent. Dam at Cottonwood Falls may affect the stage-
discharge relation at medium and high stages. Bank-full stage, gage height
32 feet.

EXTREMEsS OF DISCHARGE.—Maximum stage recorded during the period of rec-
ords, 12.41 feet at 5.45 p. m. May 9 (discharge, 2,520 second-feet); minimum
stage recorded, 3.33 feet on September 9 and 12 (discharge, 10 second-
feet).

REeauLATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 200 second-feet and is fairly well defined between 200 and 3,000
second-feet. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Cotionwood River at Elmdale, Kans., during the year
ending September 30, 1922

Gage Dis- . Gage | Dis-
Date Made by— height | charge Date Made by- height | charge
Sec.-ft. Feet | Secft.
2,320 || July 19 | Reginald Waldo._ _____ 3,90 92
846 || Aug. 7 |..._. s 1 SR 4.36 249
166
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Daily discharge, in second-feet, of Cottonwood River at Elmdale, K(ms., for the
year ending September 30, 1922

Day May | June | July | Aug. | Sept. Day May | Juns | July | Aug. | Sept.
216 | s04| 124 23 | sa| wer| 32| 195
164 985 105 237 80 130 41 18
147 677 88 233 82 92 18

144 97 46 164 72 72 28 18
233 86 456 182 68 72 26 18
172 75 118 305 63 72 28 24
138 63 76 717 58 76 32 4 23
113 164 58 913 54 | 68 26 24
124 636 54 305 100 63 26 18
116 | 1,490 41 258 105 54 26 17
108 | 1,010 38 92 26 17
100 697 38 182 6 54 26 17

92 204 38 130 | 1,080 26 17

305 | ... 592 26

* Norte.—Gage not read June 12-14, July 7, 8, 16, and 17; discharge interpolated.

Monthly discharge of Cotionwood River at Elmdale, Kans., for the year ending
September 30, 1922

Discharge in second-feet

Run-off in
Month ) acre-feet

Maximum | Minimum | Mean

May 0-81 . e 2,410 164 422 19, 300
233 54 113 )y

1, 490 54 333 20, 500

456 26 60. 5 3,720
195 10 25.9 1,

RED RIVER BASIN
OUACHITA RIVER NEAR HOT SPRINGS, ARK.

LocatioN.—In SW. ¥4 sec. 29, T. 3 S., R. 19 W., at Smith Ferry highway bridge,
just above Fourche a Loup Creek, 1 mile above Hot Springs Creek, 3 miles
above dam site of Caddo River Power & Irrigation Co., 314 miles below
Little Mazarn Creek, and 5 miles south of Hot Springs, Garland County.

DRAINAGE AREA.—1,420 square miles (measured on base map of Arkansas;
seale, 1:500,000).

REcorDs avaiLABLE.—June 27 to September 30, 1922.

Gace.—Chain gage bolted to eyebar of lower chord on downstream side of
bridge; read by George E. Ficklin.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of solid rock and small gravel and
boulders. Channel is obstructed by outcropping rock dikes on which small
trees grow. Control is a series of outcropping rock dikes 400, 1,000, and
1,500 feet below gage; the upper dike forms the low-water control, and
lower dike the high-water control; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period of
record, 6.30 feet at 9 a. m. July 3 (discharge, 375 second-feet); minimum
discharge, 42 second-feet, several periods in September.

Ice.—Stage-discharge relation never affected by ice.

REGULATION.—None.



100 SURFACE WATER SUPPLY, 1922, PART VII

DiversioNs.—None. .

Accuracy.—Stage-discharge relation practically permanent; not affected by
ice. Rating curve fairly-well defined. Gage read to hundredths twice
daily; readings not absolutely reliable. Daily discharge ascertained by
applying mean daily gage height to rating table. Records fair.

The following discharge measurement was made by E. L. Williams:
June 14, 1922: Gage height, 6.78 feet; discharge, 746 second-feet.

Daily discharge, in second-feet, of Ouachita River near Hot Springs, Avk., for the
year ending September 30, 1922

Day June | July | Aug. | Sept. Day June | July | Aug. | Sept.
265 178 4 193 72 42
275 157 44 193 89 43
363 157 44 157 94 42
310 150 4 138 89 42
275 150 44 147 82 45
201 138 4 132 82 44
178 157 43 104 45
154 327 44 92 77 48
147 233 42 84 75 48
104 178 42 - 84 72 50

80 164 42 115 70 47
54 147 42 99 66 45
135 126 42 94 62 44
275 115 42 94 54 44
217 89 42 89 48 42
84 43 |oeeooo

Note.—Gage not read Aug. 22-25; discharge interpolated. Gage not read Sept. 16-30, and readings
Sept. 1-15not reliable; discharge estimated by comparison with records of flow at Malvern, Ark.

Monthly discharge of Ouachita River near Hot Springs, Ark., for the year ending
September 30, 1922

[Drainage area, 1,420 square miles]

Discharge in second-feet
Run-off
Month . Per | ininches
Maximum { Minimum | Mean square
mile

ULy oo .- 363 54 159 0. 112 0.13
AUgUSt . e 327 43 117 . 082 .09
September. . . . 50 42 43.9 . 031 .03

OUACHITA RIVER NEAR MALVERN, ARK.

Locarion.—In NW. ¥4 sec. 16, T. 4 S., R. 17 W., at Rockport highway bridge,
100 feet above an old timber crib and rock-filled dam and 134 miles north-
west of Malvern, Hot Springs County.

DRAINAGE AREA.—1,570 square miles (measured on base map of Arkansas; scale,
1: 500,000).

REcorDs AvAiLABLE.—March 3, 1903, to April 30, 1905, and June 29 to Sep-
tember 30, 1922,

Gace.—Chain gage bolted to eye bar of lower chord on upstream side of highway
bridge; read by C. C. Halton and Whit Halton. Gage used 1903 to 1905 was
a vertical staff fastened to web between cylindrical piers of the bridge;
datum 2.0 feet above that of present gage.

DisCHARGE MEASUREMENTS.—Made from highway bridge or by wadmg
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CHANNEL AND coNTROL.—Bed composed of solid rock with outeropping dikes.
Small trees grow on the rocks projecting above low water. Control is a
solid rock outerop and the remains of an old timber crib and rock-ﬁlled dam,
100 feet below the gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period of
records, 3.27 feet July 14 (discharge, 525 second-feet); minimum stage
1.28 feet on several days in September (discharge, 66 second-feet).

1903-1905: Maximum stage recorded, 20.00 feet on March 11, 1903,
referred to datum of old gage (discharge, 36,900 second-feet); minimum
stage recorded 0.00 foot on December 18-20, 1904 (discharge, 40 second-
feet).

Ice.—Stage-discharge relation never seriously affected by ice.

RecunaTiON.—Nonge.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records fair.

The following discharge measurement was made by E. L. Williams:
June 14, 1922: Gage height, 4.04 feet; discharge, 936 second-feet.

Daily discharge, in second-feet, of Ouachita River near Malvern, Ark., for the year
endmg September 30, 1922

Day June July | Aug. Sept. Pay June | July | Aug. | Sept.
280 134 67
214 127 67
226 127 67
202 127 67
180 151 70
239 160 70
160 151 70
134 142 78
134 112 78
142 112 81
191 106 74
160 94 70
202 89 70
160 85 70
134 81 67
127 T8 ooz

Monthly discharge of Ouachita River near Malvern, Ark., for the year ending

September 30, 1922 .
[Drainage area, 1,570 square miles]
Discharge in second-feet
Run-off
Month. . . Per in inches
Maximum | Minimum | Mean square
mile
July _________________________________________ 515 127 218 0.139 0.16
AUgust. . iiciaann 358 78 154 - . 098 W11
September. .. .. oo 81 67 70.2 |, .045 05

BAYOU COCODRIE NEAR MEEKER, LA.

LocaTioN.—On line between secs. 4 and 5, T. 1 8., R. 1 E. at Meeker-Meridian
highway bridge, three-eighths mile east of Rock Island Railroad crossing,
three-fourths mile below Lake Cocodrie, 20 miles above mouth of Bayou
Chicot, and 4 miles southwest of Meeker.



102 SURFACE WATER SUPPLY, 1922, PART VII

DRAINAGE AREA.—278 square miles.

RECORDS avaILABLE.—May 12 to September 30, 1922,

Gage.—Vertical staff, attached to downstream pile bent of bridge; read by
Gilbert Johnson. .

DiscHARGE MEASUREMENTS.— Made from bridge at gage.

CHANNEL AND coNTROL.—Channel curved at station and general course is very
crooked. Bed composed of leaves, twigs, sinkers, and mud, and subject to
shift. Right bank composed of clay and is not subject to overflow. Left
bank clay, low, wooded, and subject to overflow above a gage height of
about 12.5 feet. Control not well defined.

EXTREMES oF pIscHARGE.—Maximum discharge recorded during period of rec-
ords, 656 second-feet July 20 and 21; minimum stage, 0.8 foot July 13
(discharge, 88 second-feet, partly estimated and subject to error).

Ice.—None during year. '

Diversions.—None.

.ReGuraTiON.—Flow regulated by swampy areas and Lake Cocodrie, about three-
fourths mile above station.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined.
Gage read to nearest tenth twice a day. Daily discharge determined by
applying mean daily gage heights to rating table, using shifting-control
method. Records fair.

Discharge measurements of Bayou Cocodrie near Meeker, La., during the year
ending September 30, 1922

- Gage Dis- . Gage | Dis-
Date Mads by height | charge Date Made by height | charge

Apr. 27 | Ellsworth and Brad-| Feet | Sec.-ft. | Aug. 25| McCashin and JYo-| Feet | Sec.ft.

ford-. ... 8.12 697 seph_ . ___.__________ 3.22 183
Aug. 11 | McCashin and Brad- Sept. 1| Josephand Lee_...____| 2.33 132
ford. ... 5.93 504

Daily discharge, in second-feet, of Bayou Cocodrie near Meeker, La., for the year
ending Seplember 30, 1922

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.

441 |- 404 147 oo

Note.—Water below gage July 12-14; discharge partly estimated. Gage not read Sept. 24; discharge
interpolated.
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Monthly discharge of Bayou Cocodrie near Meeker, La., fm' the year ending September

30, 1922
Discharge in second-feet
Run-off
Month in acre-feet
. Maximum | Minimum | Mean
586 441 528 20, 900
428 100 278 16, 500
656 88 309 19, 000
532 147 362 22, 300
137 92 105 6, 250
.................................. 85, 000

MISCELLANEOUS DISCHARGE MEASUREMENTS

Miscellaneous discharge measuremenis in lower Mississippi River drainage basin
during the year ending September 30, 1922

Date Stream Tributary to— Locality cllljalfée
Sec.ft.
Oct. 21 | Eleven Point River..__| White River_.__._____ Atawe Greer Spring Branch near 42,2
Teer
Sept. 25 | Alley Spring__._- N----] Jacks Fork ... __ Aley, Moo oo 8L9
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